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Introduction

Intel doesn’t need to launch a pair of new CPUs today. Its thousand dollar Core i7-965 Extreme is already the fastest chip out there by a comfortable margin. Its five hundred-something dollar Core i7-940 slides into second place without an issue. And the company’s entry-level Core i7, the 920, is reasonably priced to the point where it fits into our $1,300 System Builder Marathon parts list (and of course, it also helps that the 2.66 GHz chip approaches 4 GHz with some regularity). 

Nevertheless, the company is taking advantage of Computex to launch a pair of fresh Core i7s—the 975 Extreme and the 950. Given their names, you’d think that these newcomers would fall into place on either side of the i7-965. But that’s not the plan at all. Instead, Intel says the i7-975 Extreme will replace the 965 at its exorbitant $1,000 price point and the i7-950 will replace the 940 at $562. 

For the time being, 940s will probably float around in the channel at reduced prices. But with i7-920s still the overclocking darlings for less than $300, even a discounted i7-940 would still cost more than we’d be otherwise willing to pay for it. 


[image: i7-920, i7-965, and i7-975]

Things Change / Stay The Same

The last time we reviewed a Core i7 processor was the Nehalem architecture’s launch in November of last year. Back then, the infrastructure supporting i7 was decidedly high-end. A handful of $300-$400 motherboards were pretty much it, and 1.65V DDR3 triple-channel memory kits were still brand new. 

Fortunately, much has changed. There are at least four X58-based motherboards selling for less than $200. Six gigabyte DDR3 memory kits are selling for well under $100 now. And even the entry-level (for the i7 family, that is) 920 has dropped a bit down to $279. Of course, those price points only matter if you’re in the market for Core i7 as cheap as you can find it. 

Core i7-975 Extreme and Core i7-950 are not in the same category. The i7-975, specifically, is for the enthusiast who wants a guaranteed 3.3 GHz+ clock rate, to know he’s getting the D0 stepping, and doesn’t mind shelling out the same $999 that, yesterday, would have bought a 3.2 GHz i7-965 Extreme. 

The i7-950 puts 133 MHz on its predecessor, but still remains the middle-child. At $562, the i7-950 costs $280 more than the i7-920 and runs well within reach of every 920 overclock we’ve ever seen—even the retail chips that have come through our lab. Thus, we’re not going to spend a ton of time on the i7-950 (though you will see it in all of the benchmark charts). 




Core i7-975 Extreme Details

The Core i7 vital stats you already know apply here, just as they have since the architecture launched last year. Manufactured on Intel’s now-mature 45nm process, a single Core i7 die populates 263 square millimeters. 
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Natively quad-core in that the processor doesn’t consist of two dual-core die on a single multi-chip module (like Core 2 Quad), Core i7 also includes Hyper-Threading technology. The result is a micro-architecture with four physical execution cores able to concurrently work on eight threads. As a result of the efforts expended by software developers to better-optimize relevant code for parallelism, this results in a performance win more often now than it did back when Hyper-Threading first emerged in the Pentium 4 days. 

Cache sizes remain the same (32 KB L1  I/32 KB L1 D and 256 KB L2 per core, plus 8 MB shared L3), and the integrated triple-channel memory controller is still officially limited to DDR3-1066. But of course, as we’ve discovered, retail CPUs support the multipliers necessary to reach as far as DDR3-2133. We have heard from one memory vendor that the controller itself has been improved, but without any additional information from Intel regarding how it might have been tweaked, we can’t confirm those rumors at this time. We can say that DDR3-2133 is now within reach, though it takes some serious tuning to stabilize at that data rate.


[image: Intel's launch slide]

As with the i7-965 Extreme, the 975 boasts a 6.4 GT/s QPI link, while the i7-950 employs a 4.8 GT/s link. Of course, if you’re running a retail processor (and not an engineering sample, like the one used in our original Core i7 launch coverage), you should be able to manually tune QPI speed up to 6.4 GT/s in your motherboard’s BIOS. 

	
	Core i7-975 Extreme
	Core i7-965 Extreme
	Core i7-950
	Core 2 Extreme QX9770
	Phenom II X4 955 BE

	Core	Bloomfield	Bloomfield
	Bloomfield
	Yorkfield XE
	Deneb

	Manufacturing Process
	45 nm
	45 nm
	45 nm
	45 nm
	45 nm

	Frequency
	3.33 GHz
	3.2 GHz
	3.06 GHz
	3.2 GHz
	3.2 GHz

	L1 Cache (I / D)
	32 KB / 32 KB	32 KB / 32 KB	32 KB / 32 KB
	32 KB / 32 KB
	64 KB / 64 KB

	L2 Cache
	256 KB/Core
	256 KB/Core	256 KB/Core	6 MB/Two Cores (12 MB total)
	512 KB/Core

	L3 Cache
	8 MB Shared
	8 MB Shared
	8 MB Shared
	N/A
	6 MB Shared

	TDP (W)
	130W
	130W
	130W
	136W
	125W

	QPI/HT/FSB
	6,400 MT/s
	6,400 MT/s
	4,800 MT/s
	1,600 MT/s
	4,000 MT/s

	Price	$999
	$999	$562
	No longer listed
	$245



We asked Intel about the i7-975's Turbo bin configuration and were told that it is exactly the same as the i7-965 before it. That is to say, when 1, 2, 3, or 4 cores are active, you get 2, 1, 1, and 1 available bin (a bin being 133 MHz). Curious as to how much time our 975 Extreme would spend at 3.6 GHz, we ran a single thread of Prime95 to tax an individual core. Interestingly enough, you spend a lot of time waiting for that 27x multiplier to kick in (up from 25x), and it doesn't last very long. You see, there's always something else going on in the background, and if there isn't a significant load being applied to at least one thread, SpeedStep is throttling you back the other way. Expect most of your load time to be spent at 3.46 GHz with Turbo mode enabled. Otherwise, turn the feature off completely and overclock manually.

As a result, we have to wonder how much benefit upcoming architectures will see from Turbo with a single core active. 


[image: Waiting for just the right moment to capture two bins of Turbo...]




Overclocking/Memory Scaling

We wanted to test Intel’s Core i7-975 Extreme in two different ways: processor overclocking and memory scaling. 


[image: Heating up at 4.27 GHz]

The first part was easy, especially with an Extreme CPU. We used quick multiplier adjustments and found that 31x (4.12 GHz) was as fast as we could go stably. With voltages up to 1.385 V, we were able to get into Windows at 4.25 GHz, but at that point, it only takes a couple of minutes under Prime95 to push you into the 92-93 degree Celsius range, where blue screens are inevitable (this is with Thermalright’s Ultra 120 Extreme—naturally, the situation changes as you pursue more aggressive cooling). 


	[image: The i7-975 at 1.216V]	[image: The i7-965 at 1.192V]



Once we backed off of 4.25 GHz, we were able to drop the voltage required for stability at 4.12 GHz all the way to 1.29 V. In order to switch things up a little bit, we also dropped the multiplier to 23x and hit 4.14 GHz with a 180 MHz Bclk (20 x anything over 200 MHz simply wasn’t cooperative). In either case, the result of our encoding test was exactly the same (1:05). Use multipliers if you can or Bclk if you’re not running an Extreme chip—what matters is that you hit your target.

Although the Core i7-975 Extreme sports the same 130W TDP as its predecessor, it's interesting that the new CPU runs a higher voltage by default (and despite the fact that it's a D0 stepping). See the CPU-Z screenshots up top for more.
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OCZ was also kind enough to send over a set of its DDR3 PC3-17000 Blade modules specified for DDR3-2133 at 8-9-8. Given the extreme variance in price between mainstream and high-end DDR3 memory, we thought it’d be a good idea to quickly explore the benefits of loading up on memory running at those extreme speeds. In theory, low latencies are best in environments heavy on multi-tasking, where the fast timings enable quick bursts. Conversely, you’d suspect gobs of bandwidth to help most in data-intensive apps like video encode jobs. 

It's worth noting, too, that achieving DDR3-2133 speeds necessitated bumping our QPI voltage to 1.75V (a substantial increase). This was required in order to run the cache/uncore at 4,266 MHz (twice memory speed). Even then, we were able to take a memory bandwidth reading but not complete a full run of MainConcept without stability issues. This is something that'll inevitably get worked out over time, we're sure. For now, OCZ considers the ICs that bin for these speeds to be the top 1% or so. 
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As you can see, there’s a huge difference in the bandwidth we’re moving using this triple-channel kit. The only truly strange result came from running at DDR3-800, where the memory controller switched off one channel, resulting in the lower-throughput result. Otherwise, the step-down is fairly even, so long as you maintain timings. 
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This is all well and good, of course, if you have modules able to do, say, DDR3-1066 at 5-4-4. But what if you want to compare an older DDR3-1066 kit running 9-9-9 to a lower-latency upgrade? We ran those numbers too, just to check, and came up with 19 GB/s (compared to 20.4 GB/s at 5-4-4). 


[image: ]

For the most part, our real-world encoding batch demonstrates zero impact each step of the way. And even when we run the DDR3-1066/9-9-9 configuration, we come back with 1:19 as a result. At least in your average desktop environment, Intel’s Core i7 does not seem to be starved for throughput. We’ll spend some time exploring what exactly it does take to tax the micro-architecture’s memory subsystem in a couple of weeks.




Test Setup And Benchmarks

	Test Hardware

	Processors
	Intel Core i7-975 Extreme (Bloomfield) 3.33 GHz, LGA 1366, 6.4 GT/s QPI, 8 MB L3, Power-savings enabled

	
	Intel Core i7-965 Extreme (Bloomfield) 3.2 GHz, LGA 1366, 6.4 GT/s QPI, 8 MB L3, Power-savings enabled
	
	Intel Core i7-950 (Bloomfield) 3.06 GHz, LGA 1366, 4.8 GT/s QPI, 8 MB L3, Power-savings enabled
	
	Intel Core i7-920 (Bloomfield) 2.66 GHz, LGA 1366, 4.8 GT/s QPI, 8 MB L3, Power-savings enabled
	
	Intel Core 2 Extreme QX9770 (Yorkfield) 3.2 GHz, LGA 775, 1,600 MHz FSB, 12 MB L2, Power-savings enabled
	
	AMD Phenom II X4 955 (Deneb) 3.2 GHz, Socket AM3, 4 GT/s HyperTransport, 6 MB L3, Power-savings enabled

	Motherboards
	Asus P6T (LGA 1366) X58/ICH10R, BIOS 0603
	
	Intel DX48BT2 (LGA 775) X48/ICH10R, BIOS 1902
	
	Asus M4A79T Deluxe (AM3) 790FX/SB750, BIOS 1103
	Memory
	Corsair 4 GB (2 x 2 GB) DDR3-1600 8-8-8-24 @ DDR3-1333

	
	Corsair 6 GB (3 x 2 GB) DDR3-1600 8-8-8-24 @ DDR3-1333

	Hard Drive
	Western Digital VelociRaptor WD3000GLFS 300 GB 10,000 RPM SATA 3 Gb/s

	Graphics
	Zotac GeForce GTX 260 Core 216 896 MB

	Power Supply 
	Cooler Master UCP 1100W

	System Software And Drivers

	Operating System
	Windows Vista Ultimate Edition x64, Service Pack 1

	DirectX 
	DirectX 10

	Platform Driver
	Catalyst 9.5

	
	Intel INF Chipset Update Utility 9.1.0.1012

	Graphics Driver
	GeForce 185.85


	Benchmarks and Settings

	3D Games

	Stalker: Clear Sky

	Quality settings set to high, 1920x1200/1680x1050, Benchmark tool, average of all four scenarios

	Far Cry 2
	Quality settings set to high, 1920x1200/1680x1050, latest Steam version, in-game benchmark (Ranch medium).

	Left 4 Dead

	Quality settings set to max, 1920x1200/1680x1050, latest Steam version, timed demo.

	H.A.W.X.

	High Quality Setting, vsync off, 1680x1050/1920x1200, DirectX 10, Ambient Occlusion: High, Patch 1.2

	Grand Theft Auto 4
	Quality settings set to high, Anisotropic filtering: "High," 1920x1200/1680x1050, Patch 1.3, Built-in benchmark.

	Audio Encoding

	iTunes
	Version: 8.1.0.52, Audio CD ("Terminator II" SE), 53 min., Default format AAC

	Lame MP3
	Version: 3.98 (64-bit), Audio CD ""Terminator II" SE, 53 min, wave to MP3, 160 Kb/s

	Video Encoding

	TMPEG 4.6
	Version: 4.5.1.254, Import File: "Terminator II" SE DVD (5 Minutes), Resolution: 720x576 (PAL) 16:9

	DivX 6.8.5
	Encoding mode: Insane Quality, Enhanced Multi-Threading, Enabled using SSE4, Quarter-pixel search

	XviD 1.2.1
	Display encoding status=off

	Mainconcept Reference 1.6.1

	MPEG2 to MPEG2 (H.264), MainConcept H.264/AVC Codec, 28 sec HDTV 1920x1080 (MPEG2), Audio: MPEG2 (44.1 KHz, 2 Channel, 16-Bit, 224 Kb/s), Mode: PAL (25 FPS), Profile: Tom’s Hardware Settings for Qct-Core

	Applications

	Autodesk 3ds Max 2009 (64-bit)

	Version: 2009, Rendering Dragon Image at 1920x1080 (HDTV)

	WinRAR 3.90 Beta 1

	Version 3.90 Beta 1, Benchmark: THG-Workload (334 MB)

	WinZip 12
	Version 12, Compression=Best, Benchmark: THG-Workload (334 MB)

	Synthetic Benchmarks and Settings

	3DMark Vantage
	Version: 1.02, GPU and CPU scores

	PCMark Vantage
	Version: 1.00, System, Memory, Hard Disk Drive benchmarks, Windows Media Player 10.00.00.3646

	SiSoftware Sandra 2009 SP3

	CPU Test=CPU Arithmetic/MultiMedia, Memory Test=Bandwidth Benchmark




Benchmark Results: Synthetics
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All of our benchmarks were run on what we call our “daily use” configuration, with Turbo mode enabled and SpeedStep/C1E turned on (SpeedStep in the case of the Core 2 Extreme and Cool’n’Quiet in the case of the Phenom II). 

Keep CPU-Z running alongside PCMark, and you’ll constantly see the Core i7-975 Extreme throttling down when it idles and up to 3.46 GHz when Turbo kicks in. The Core i7-965 Extreme exhibits similar behavior, as does the Core i7-920 (our retail chip). The i7 that wouldn’t kick up a notch was the 950 because we keyed in its multiplier ratio manually using the i7-975 engineering sample. It did, however, benefit from SpeedStep. 

As a result, all of the i7s scale down gently, except the 950, in PCMark’s suite score. The Memories test demonstrates a more linear curve, even if the i7-975 Extreme doesn’t best its predecessor by much. TV and Movies strangely shows the i7-975 behind the i7-965.  
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The i7s rule this test as well, scaling down very slightly as a result of processor performance (our GeForce GTX 260 Core 216 remains a constant throughout the testing). As expected, the GPU score remains fairly even, while the CPU score favors Intel’s newest micro-architecture.
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SiSoftware’s Sandra 2009 tells the same general tale, though it’s interesting to note that the multi-media test shows the Core 2 Extreme and Phenom II delivering better integer performance than the i7-920. Of course, the Core i7’s integrated triple-channel memory controller serves up plenty of bandwidth, followed by the Phenom II’s dual-channel IMC, and finally the Core 2 Extreme’s dual-channel MCH-based controller.


Benchmark Results: A/V Encoding
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Our MainConcept rendering test responds to both the threading and clock rate. The Core i7-975 Extreme doesn’t perform much faster than the 965 before it, but there is a marked benefit to adding 133 MHz.


[image: ]

Optimized for just two threads, the quad-core i7s with Hyper-Threading enabled don’t realize their full potential and are matched by Intel’s Core 2 Extreme QX9770. AMD’s 3.2 GHz Phenom II 955 trails behind the Intel chips.


	[image: DivX, fully threaded]	[image: Xvid, not scaling as well]
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Our results with DivX and Xvid are similar, but by different margins. DivX is able to take advantage of Core i7s four physical cores and the four virtual cores enabled by Hyper-Threading, thus allowing even the i7-920 to outperform the higher-clocked Core 2 Extreme and Phenom II. The Xvid test only taxes about half of the processor’s resources. So, while you still see the i7s dominating, Intel’s Core 2 Extreme and AMD’s Phenom II X4 are much closer to the rest of the pack. 


[image: ]

Lame runs on a single thread, scaling according to clock frequency. Intel’s Nehalem micro-architecture gives is a significant advantage here, enabling the 3.06 GHz i7-950 to outperform the 3.2 GHz Core 2 Extreme QX9770 and 3.2 GHz Phenom II X4 955.




Benchmark Results: Productivity
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WinZip runs on a single thread, showing little benefit to the Core i7’s architecture versus Core 2. What’s clear is that both Intel designs are faster than AMD’s Phenom II. Then again, consider that the cheapest Intel chip represented here, the i7-920, is still $30 more expensive than AMD’s flagship.


[image: WinRAR's latest beta running across eight cores]
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Many of you asked for new compression tests after our Phenom II X4 955 review. As we were looking into replacements, we noticed that Rarlab had released WinRAR 3.9 Beta 1, which added 64-bit support and performance improvements for multi-core processors. We gave it a shot, and are glad that we did. This new version finishes the same benchmark workload in a fraction of the time it took before. You clearly see the i7s cleaning house here, but even the Phenom II X4 955, which took 1:52 in build 3.80 now completes the test in 1:28. 
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This one also demonstrates the benefit of Core i7’s design, though the i7-975 doesn’t register a speed-up corresponding to its quicker frequency. 
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At long last, we’ve ditched the old Adobe Photoshop CS3 benchmark in favor of a very demanding CS4-based test. The test automates a handful of filters, including radial blur, shape blur, median, and polar coordinates (rectangular to polar) on a high-res .tif. The Core i7 processors scale fairly nicely as you add clock frequency, and the quad-core QX9770 hangs right alongside the Core i7-920. Meanwhile, AMD’s Phenom II X4 955 trails the pack.
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In addition to resuscitating Photoshop, we were also able to get the latest version of AVG anti-virus 8.5 up, adding it back to our suite. The scores in this one clearly show a proclivity for Intel’s quad-core with Hyper-Threading design, though there isn’t much gain to be had from adding clock speed. The quad-core Core 2 Extreme and Phenom II X4 hang back from Intel’s i7 lineup.




Benchmark Results: Far Cry 2 And Stalker: Clear Sky
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With no anti-aliasing applied, the Core 2 Quad and Phenom II put quantifiable leads over the Core i7 lineup (by almost 10 fps at 1680x1050). Though the gap closes a bit at 1920x1200, it’s still clear that both older micro-architectures outclass Intel’s latest in certain gaming environments.
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Even with anti-aliasing turned on (and a more intensive graphics workload applied to our reference GeForce GTX 260 Core 216 cards), the Phenom II and Core 2 Extreme maintain their faster frame rates at both benchmarked resolutions.
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The Stalker: Clear Sky benchmark is incredibly demanding. We see the Core i7s eke out a small advantage at 1680x1050, which then shrinks as you step up to 1920x1200. 
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Add anti-aliasing to what was already an intensive test and you end up with two things: first, unplayable frame rates, and second, parity between all of the benchmarked processors. It’d take a heck of a lot more graphics muscle to uncover any difference between these CPUs under Stalker. 




Benchmark Results: Left 4 Dead, H.A.W.X, Grand Theft Auto 4
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The Core i7s establish a measurable advantage, though it’s hardly relevant since, even at 1920x1200, all of our contenders hover around the 100 frame per second range.
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You’d think that applying anti-aliasing and anisotropic filtering would have a profound effect on performance, but in Left 4 Dead, the penalty is minimal. More interesting is the fact that, at both resolutions, our entire field of contenders is exactly even, indicating a graphics bottleneck here. 
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All of the Core i7s score roughly the same in H.A.W.X., while the Phenon II and Core 2 Extreme processors take a small (yet measurable) lead.
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That lead persists at 1680x1050, but is less significant at 1920x1200, even with anti-aliasing turned on to tax the GeForce GTX 260 Core 216 graphics card in our reference build. 
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This one is known to be more reactive to processor performance, yet most of the field seems fairly even at both resolutions. We don’t test with anti-aliasing turned on in Grand Theft Auto because, simply, the developer doesn’t support it.




Power Consumption


[image: ]

We benchmarked all of these systems with their related power-saving and performance-affecting features enabled: Cool’n’Quiet, SpeedStep, Turbo Mode, C1E. At idle, we let each configuration sit for 30 minutes before taking a measurement from the wall for the entire platform. Under load, we fired up Prime95 with the maximum number of threads per processor (eight for the i7s, four for the Core 2 and Phenom II) and FurMark to tax graphics. 

At idle, AMD’s Phenom II X4 955, which scales all the way back to 800 MHz, uses the least amount of power. If you look back to our Phenom II X4 955 review, where we were forced to test with all of those extras turned off, the 955 actually used more idle power than Intel’s Core i7 920. Now AMD has a measurable advantage, besting all of the i7s and Intel’s Core 2 Extreme.

With load applied the 955 matches Intel’s Core i7-920. And, as you can see from another comparison to our last Phenom II review, using FurMark instead of the Vantage Perlin noise test taxes these platforms even harder. Not surprisingly, the Core i7-975 Extreme we’re testing today is the highest power consumer, though it doesn’t use much more juice than the Core 2 Extreme. The i7-950 falls right between the Core i7-920 and i7-965 Extreme, as expected.


Conclusion

If you spend enough time in our comments section, then you’re probably under the impression that AMD currently holds the performance crown and can do no wrong. I get it; AMD is the underdog and it’s hip to applaud competition. I'm certainly in favor of faster hardware, lower prices, and fair capitalism; those things benefit us all.

But don’t let the fanboys fool you—Intel’s Core i7 is the fastest CPU out there, which is why, even after giving our readers a chance to weigh in and guide the direction of our System Builder Marathon series, two of the three builds ended up based on Core i7-920 CPUs. The processor tears up our A/V and productivity tests. Plus it competes well-enough in gaming environments to trade blows with the competing Phenom II and older Core 2 architectures. 

It’d seem to be all good news, then, that Intel is launching the Core i7-975 Extreme and Core i7-950, running at 3.33 GHz and 3.06 GHz respectively, at the same prices the company was asking for its Core i7-965 Extreme and i7-940, right? After all, you’re getting 133 MHz  in both cases without spending a penny more than you would have otherwise. 

For the folks who buy tier-one boxes and have no interest in touching their nuts and bolts, the appeal of these new chips is clear. But that isn’t me, and it’s probably not you either. There’s a reason we keep revisiting the Core i7-920. Despite its 2.66 GHz stock clock (and the fact that everyone’s overclocking experience is going to differ), we haven’t seen a single sample that had a problem exceeding the speed of Intel’s thousand-dollar flagship, plus some. 

I don’t have any problem recommending Core i7 over Phenom II right now—even if it costs an extra $100 (this was my conclusion back when AMD launched the X4 955, and it hasn’t changed). But that recommendation only extends as far as the Core i7-920. At $562 and $999, the 950 and 975 Extreme launching today don’t warrant the step up if you’re an enthusiast undeterred by the thought of Bclk-based overclocking. 

Kudos to Intel for raising the bar and enabling extra performance, even when both of the products being replaced were uncontested. But we’ll leave those premium bins to the folks who don’t mind spending extra money on peace of mind. At least for the time being, and given the frequencies we already hit with it, the i7-920 is too sweet a deal to ignore at $280.
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Introduction

When it rains, it pours, right? Computex is now in full swing, and every company with something substantial to announce is going to do it in Taipei, in front of as many people as possible. AMD just so happens to have a lot to talk about this year.

The company is launching four different desktop processors (in addition to its server news). They’re all fairly well focused on areas where AMD has excelled lately: value-based performance and low-power. 

Two CPUs are 65 W versions of hardware AMD is already shipping. The Phenom II X3 705e and Phenom II X4 905e both run at 2.5 GHz and offer substantial power savings versus the other 95 W X3s and 125 W X4s currently available. We dropped these into our Maui-based HTPC for a little high-performance home theater action.
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The third new CPU is an inevitable adaptation of AMD’s quad-core Deneb design, which has already lost one execution core to become Heka, and now loses a second core to become Callisto. Fittingly, the resulting product is referred to as Phenom II X2.

Fourth on the menu is a new architecture that begins its life as a native dual-core processor. Dubbed Athlon II X2 (internally named Regor), this one boasts a larger L2 (1 MB per core), but gives up the L3 entirely. We’ll look at how this affects performance in our benchmarks, of course.  


[image: Athlon II X2: Die-shot]

Looking Into The Crystal Ball

As if AMD’s portfolio weren’t already looking like a shotgun blast of Athlons, Phenoms, Xs, Roman numerals, and model numbers, we’ve seen roadmaps that indicate AMD will launch two more core designs next month: Rana and Propus. Rana will become the Athlon II X3 400-series (triple-core, 1.5 MB total L2 cache, up to 2.9 GHz), while Propus is expected to emerge as the Athlon II X4 600-series (quad-core 2 MB total L2 cache, up to 2.8 GHz). 

That’s next month, though. Today our focus is on AMD’s four latest processors and how they compare to Intel’s latest value chip, the Pentium E6300—the only Pentium dual-core to run on a 1,066 MT/s front side bus—and its Core 2 Quad Q8400. At $175, the Q8400 is priced in between the two low-power Phenom IIs, though it uses quite a bit more power. Consider the performance numbers comparable to Intel's $245 Core 2 Quad Q8400S, though.




Dual-Core Alphabet Soup: Athlon, Phenom—Both  X2s

Perhaps I was a little whiney when AMD launched its Phenom II X4 810 and Phenom II X3 720 Black Edition, claiming that the naming was getting a little ridiculous, if not difficult to keep straight. But now that we have yet another product family to add to the stack, it only gets more convoluted. Take the following slide from AMD’s press briefing:
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Along this performance continuum we have Athlon X2s (with and without L3 cache), Phenom X3s, Athlon II X2s, Phenom II X2s, Phenom II X3s, and Phenom II X4s. Missing are the original Phenom X4s as well as the Athlon II X3 and Athlon II X4 expected in July.

I’m not about to defend Intel’s lineup. Core 2 Duo, Core 2 Quad, and Core i7 are easy enough to keep straight, but it’s quite a bit harder to remember what the Q9000-, Q8000-, E8000-, E7000-, E6000-, E5000-, and Celeron E1000-, and 400-series models really include. And as you travel down the lineup, you start giving up virtualization support, SSE 4.1, vPro, etc. The whole concept of whittling off features in the name of product differentiation becomes problematic, especially in the face of upcoming Windows 7’s “XP Mode,” which uses virtualization to facilitate application compatibility with older software. When you consider that this is a capability aimed at businesses, and given that many businesses celebrate the stable image of Intel’s platforms, we already see it becoming easy fodder for AMD’s marketing cannon. Whoever it was at Intel who thought up the idea of axing virtualization as a good differentiator must have missed a meeting with Microsoft. 


[image: AMD's Athlon II X2: Regor]

The point is that AMD’s Athlon II X2 gives you yet another architecture to keep straight. This one sports the 64 KB of L1 data/instruction cache per core common to all of the Phenoms and Athlon X2s and 1 MB of L2 cache per core—there is no L3. Internally referred to as the Regor core, the Athlon II X2 is manufactured at 45 nm, resulting in a 234 million transistor die measuring a tidy 117.5 square millimeters. It’s compelling, then, that the processor is rated at a 65 W TDP. Also notable is that this is AMD’s first processor with the C1E enhanced halt state enabled in hardware. Past processors have required BIOS updates in order to add support; this is no longer the case. Sigh. At least performance and socket/memory compatibility are the only ways in which all of these processor families differ.

AMD is only announcing one model at launch: the Athlon II X2 250 running at 3 GHz. With a northbridge clocked at 2 GHz and a memory controller capable of supporting DDR2-1066/DDR3-1333, this native dual-core processor looks like it could be a strong mainstream contender. Given an $87 price point, we expect this one to go up against Intel’s Pentium E6300.

	
	AMD Athlon II X2 250
	AMD Phenom II X2 550 BE
	Intel Pentium E6300

	Core	Regor (dual-core)
	Callisto (dual-core)
	Wolfdale-2M (dual-core)

	Manufacturing Process
	45 nm
	45 nm
	45 nm

	Frequency
	3.0 GHz
	3.1 GHz
	2.8 GHz

	L1 Cache (I / D)
	64 KB / 64 KB	64 KB / 64 KB	32 KB / 32 KB

	L2 Cache
	1 MB/Core
	512 KB/Core	2 MB Shared

	L3 Cache
	None
	6 MB Shared
	None

	TDP (W)
	65 W
	80 W
	65 W

	QPI/HT/FSB
	4,000 MT/s
	4,000 MT/s
	1,066 MT/s

	Price	$87
	$102	$84



The Athlon II X2 looks like a darling—right up until you see the other dual-core chip AMD is unveiling: its Phenom II X2. Based on what is being referred to as the Callisto design, you can also think of this CPU as Deneb minus two execution cores; everything else remains intact. 


[image: Phenom II X2: Callisto (Deneb with two cores turned off)]

Again, we have 64 KB of L1 data/instruction cache per core, and like AMD’s other Phenom IIs, this one sports 512 KB of L2 cache per core and a 6 MB shared L3. There's a 2 GHz memory controller with DDR2-1066/DDR3-1333 support, Socket AM3 interface—am I sounding like a broken record yet? Take a Deneb. Lop off two cores. Voila, Callisto. Only the cores haven’t been lopped off. They’re still there. More on this in a couple of pages.

The only model in this family that AMD is discussing today is its Phenom II X2 550 Black Edition, which cruises along at 3.1 GHz, costs $102 ($15 bucks more than the Athlon II X2 250), and sports the unlocked multiplier synonymous with AMD's Black Edition modifier. Of course, it’s manufactured on the Globalfoundries 45 nm process and, being based on Deneb, consists of a whopping 758 million transistors in a 258 square millimeter die. Because two of the chip’s cores are turned off, its TDP drops to 80 W.




Low-Power Phenom IIs: Making HTPC Magic

In addition to the two dual-core processors being launched today, AMD is also unveiling a pair of low-power Phenom IIs: the X3 705e and X4 905e. Both chips run at 2.5 GHz, feature 2 GHz northbridges, and ship in Socket AM3 trim. 

Of course, this means they have DDR2 (up to 1,066 MT/s) and DDR3 (up to 1,333 MT/s) memory support, depending on the platform in which you drop them. HTPCs based on the older 780G chipset (like the Maui platform below) will need a BIOS update to support these new processors.

	
	AMD Phenom II X4 905e
	AMD Phenom II X3 705e
	Intel Core 2 Quad Q8400

	Core	Deneb (quad-core)
	Heka (triple-core)
	Yorkfield-4M (quad-core)

	Manufacturing Process
	45 nm
	45 nm
	45 nm

	Frequency
	2.5 GHz
	2.5 GHz
	2.66 GHz

	L1 Cache (I / D)
	64 KB / 64 KB	64 KB / 64 KB	32 KB / 32 KB

	L2 Cache
	512 KB/Core (2 MB Total)
	512 KB/Core (2 MB Total)
	2 x 2 MB Shared (4 MB Total)

	L3 Cache
	6 MB Shared
	6 MB Shared
	None

	TDP (W)
	65 W
	65 W
	95 W

	QPI/HT/FSB
	4,000 MT/s
	4,000 MT/s
	1,333 MT/s

	Price	$195
	$125	$163



Identical to the existing X3 and X4 processor lines in every way except power consumption, the two low-power models sport 64 KB of L1 data/instruction cache per core, 512 KB of L2 per core, and the same 6 MB shared L3 cache. 


[image: Heka: Deneb, minus one core]

Nominal voltage is between .825 V and 1.25 V (for comparison, a Phenom II X4 940 BE runs between .875 V and 1.5 V). In essence, these are simply Phenom IIs that are able to run at 2.5 GHz “undervolted,” and hence push power consumption down to 65 W TDP levels.  

There is a price premium tied to the lower-TDP parts. The X4 905e is set to cost $195, while the X3 705e will launch at $125. For the price of the 2.5 GHz X4 you could buy a 2.8 GHz X4 920 (a 125 W part, though it'd also require an AM2+ platform), and for the price of the 2.5 GHz X3 you could get a 2.6 GHz X3 710 (a 95 W part). Is it worthwhile to lose 300 MHz in exchange for a near-halving of power consumption? How about losing 100 MHz to drop from 95 W to 65? For the folks concerned with heat output, we have to suspect the frequency sacrifice will be more than welcome for cooler running. Making the same jump in Intel's lineup (from Q8400 to Q8400S) costs an extra $62, pushing you to $245. 

Going, Going, Back, Back, To Maui, Maui

I still haven’t forgotten about Part 2 of the HTPC/Windows 7 story I started earlier this year. It’s a sizable project, though, which has involved replacing a TV, replacing a receiver, and testing tons of hardware/software recommended in the comments you left for that first part. 

There is one update I can provide right from the outset, though. I started that project with a Phenom X4 9350e quad-core chip running at 2 GHz with a 1.8 GHz northbridge. It included 512 KB total L1 cache, 2 MB total L2 cache, and a 2 MB shared L3 cache. 
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AMD provided a new BIOS not yet available through MSI that updates the Maui platform to support the company’s new low-power Phenom II X3 705e and X4 905e processors, which sport the same 65 W TDP as the 9350e we were using before. Swapping in the X4 905e bumped the system up to 2.5 GHz with a 2 GHz northbridge, and a 6 MB shared L3 cache. 

The difference in performance is actually quite significant—if you’re considering spending more money on a low-power CPU, it’s probably for an environment like this one. And given a choice between the older 2 GHz Phenom at 65 nm and the X4 905e at 45 nm, the newer chip gets the nod. With Cool’n’Quiet and C1E enabled, the X4 905e idled at about 32 degrees Celsius (800 MHz, .95 V) using the quiet SilentFlux Media cooler that AMD shipped with its Maui demo unit. 




Overclocking, Unlocking, And Heart-Stopping

Let’s start with the most interesting news first. 

You’re probably not going to believe this—I certainly didn’t at first—but whatever AMD was doing to turn off one core (yielding the Phenom II X3 700-series) or 2 MB of L3 cache (resulting in the Phenom II X4 800-series), it’s doing the same thing to turn Deneb cores into Phenom II X2 processors. 

In order to test this, we set aside the Gigabyte MA770-UD3P motherboard used for the rest of our benchmarks (which didn’t have an SB750 southbridge, and thus no ACC) and dusted off the old ASRock M3A790GXH/128M board used to explore this same subject a couple of months back in Phenom II: Unlocking Cores, Cache, And A Free Lunch. We didn’t update its BIOS at first for fear of applying the microcode that’d undoubtedly render the undocumented feature unusable. Not surprisingly, the board didn’t recognize the CPU, but it still ran without an issue. 


[image: ]

I hopped into its BIOS, set Advanced Clock Calibration to Auto, restarted, and was floored to see CPU-Z reporting all four of the chip’s cores fully functional. 

Not believing my eyes, I ran our MainConcept benchmark and came back with a time of 2:09—almost half that of a Phenom II X2 550 running at 3.1 GHz (as you’ll see in a couple of pages). Remembering back to the hit-and-miss stability of our last exploration, I fired up Prime95 and let it run for a couple of hours. Though not completely thorough, the fact that the test came back with no errors was still a shock. 


[image: ...the heck is a Phenom II X4 B50? It's a home-made quad-core!]

Then came the moment of truth. Could we update the ASRock board’s BIOS to 1.10, updated back in April with new microcode, and still enjoy four cores? Yes, in fact, we could. Although the board’s most recent BIOS version still isn’t able to recognize the processor with four cores turned on, we were able to update and continue using the chip as what amounted to something in between the Phenom II X4 940 and Phenom II X4 955 with Cool’n’Quiet support fully supported. 

Of course, just because our sample unlocked without a problem doesn’t mean that all—or any—others will. Who’s to say how representative of retail hardware an AMD-supplied processor will be? Then again, would AMD seed easily-unlockable chips deliberately, only to put something different out for its customers? I have to suspect not. More than likely, these dual-core Phenom IIs don’t bin as X3s or X4s. Some enthusiasts will simply get lucky and end up with chips closer to that line. So long as motherboard vendors aren’t forced to lock the Phenom II X2s out, we’ll likely see scattered reports of folks experiencing some success unlocking their processors. 

The stakes are a little higher this time around, since we’re talking about turning a $100 CPU into a $220 CPU (averaging the 940 and 955 prices together). Back in the X3 720 days, you were looking at a $140 chip that might turn into a $190 model.  


[image: Stable at 3.7 GHz]

Kicking It Up 

High off of our unlocking successes, it bothered us less that our Phenom II X2 550 wasn’t a particularly adept overclocker. With all four cores enabled, we were only able to push the 3.1 GHz chip up to 3.4 GHz before it petered out. 

Once we disabled ACC, the ASRock board properly recognized the Phenom II X2 550 and we were on our way. 

We managed to hit 3.8 GHz with it, but couldn’t lock in a voltage combination that’d run stably. Instead, we settled at 3.7 GHz and a fairly relaxed 1.4 V (Paul Henningsen was using settings as high as 1.55 V in his performance exploration yesterday).
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There’s a definite performance improvement to be had from overclocking this CPU, but we’d much rather sacrifice the extra frequency for two additional cores at 3.1 GHz—especially in a test like MainConcept. While it’s true that you’ll get more speed in single-threaded apps by taking clock rate as high as possible, that’s of secondary importance given the speed-up in the apps optimized for threading. 




Test Setup And Benchmarks

Never let it be said that we don't take your feedback to heart! Although it means the power and performance numbers in this story won't be comparable to any of our past reviews, enough readers asked to see AMD processors tested on AMD platforms and with AMD graphics cards that we're abiding in this piece. 

Also, because the dual-core CPUs are value-oriented in nature, we're using a Gigabyte motherboard based on AMD's 770 chipset, which sells for about $85 bucks online. In exchange, we're also testing with Intel's DG45ID motherboard, which sells for a bit more, but still amounts to what we consider a fair comparison. You should be able to find inexpensive P45 boards online as well, which would take memory running at up to 1,333 MT/s (thus giving the Intel solutions more bandwidth than what our DDR2-equipped G45 platform can deliver). 

	Test Hardware

	Processors
	AMD Athlon II X2 250 (Regor) 3.0 GHz, Socket AM3, 4 GT/s HyperTransport, Power-savings enabled

	
	AMD Phenom II X2 550 (Callisto) 3.1 GHz, Socket AM3, 4 GT/s HyperTransport, 6 MB L3, Power-savings enabled
	
	AMD Phenom II X3 705e (Heka) 2.5 GHz, Socket AM3, 4 GT/s HyperTransport, 6 MB L3, Power-savings enabled
	
	AMD Phenom II X4 905e (Deneb) 2.5 GHz, Socket AM3, 4 GT/s HyperTransport, 6 MB L3, Power-savings enabled
	
	Intel Core 2 Quad Q8400 (Yorkfield-4M) 2.66 GHz, LGA 775, 1,333 MT/s FSB, 4 MB L2, Power-savings enabled
	
	Intel Pentium E6300 (Wolfdale-2M) 2.8 GHz, LGA 775, 1,066 MT/s FSB, 2 MB L2, Power-savings enabled

	Motherboards
	Gigabyte MA770T-UD3P (Socket AM3) 770/SB710

	
	Intel DG45ID (LGA 775) G45/ICH10R, BIOS 0101
	
	ASRock M3A790GXH/128M (Socket AM3) 790GX/SB750, BIOS 1.10
	Memory
	Corsair 4 GB (2 x 2 GB) DDR3-1600 8-8-8-24 @ DDR3-1333

	
	Corsair 4 GB (2 x 2 GB) DDR2-1066 5-5-5 @ DDR2-800

	Hard Drive
	Western Digital VelociRaptor WD3000GLFS 300 GB 10,000 RPM SATA 3 Gb/s

	Graphics
	HIS Radeon HD 4890 1 GB

	Power Supply 
	Cooler Master UCP 1100W

	System Software And Drivers

	Operating System
	Windows Vista Ultimate Edition x64, Service Pack 1

	DirectX 
	DirectX 10

	Platform Driver
	Catalyst 9.5

	
	Intel INF Chipset Update Utility 9.1.0.1012

	Graphics Driver
	Catalyst 9.5
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	Benchmarks and Settings

	3D Games

	Stalker: Clear Sky

	Quality settings set to high, 1920x1200/1680x1050, Benchmark tool, average of all four scenarios

	Far Cry 2
	Quality settings set to high, 1920x1200/1680x1050, latest Steam version, in-game benchmark (Ranch medium).

	Left 4 Dead

	Quality settings set to max, 1920x1200/1680x1050, latest Steam version, timed demo.

	H.A.W.X.

	High Quality Setting, vsync off, 1680x1050/1920x1200, DirectX 10, Ambient Occlusion: High, Patch 1.2

	Grand Theft Auto 4
	Quality settings set to high, Anisotropic filtering: "High," 1920x1200/1680x1050, Patch 1.3, Built-in benchmark.

	Audio Encoding

	iTunes
	Version: 8.1.0.52, Audio CD ("Terminator II" SE), 53 min., Default format AAC

	Lame MP3
	Version: 3.98 (64-bit), Audio CD ""Terminator II" SE, 53 min, wave to MP3, 160 Kb/s

	Video Encoding

	TMPEG 4.6
	Version: 4.5.1.254, Import File: "Terminator II" SE DVD (5 Minutes), Resolution: 720x576 (PAL) 16:9

	DivX 6.8.5
	Encoding mode: Insane Quality, Enhanced Multi-Threading, Enabled using SSE4, Quarter-pixel search

	XviD 1.2.1
	Display encoding status=off

	Mainconcept Reference 1.6.1

	MPEG2 to MPEG2 (H.264), MainConcept H.264/AVC Codec, 28 sec HDTV 1920x1080 (MPEG2), Audio: MPEG2 (44.1 KHz, 2 Channel, 16-Bit, 224 Kb/s), Mode: PAL (25 FPS), Profile: Tom’s Hardware Settings for Qct-Core

	Applications

	Autodesk 3ds Max 2009 (64-bit)

	Version: 2009, Rendering Dragon Image at 1920x1080 (HDTV)

	WinRAR 3.90 Beta 1

	Version 3.90 Beta 1, Benchmark: THG-Workload (334 MB)

	WinZip 12
	Version 12, Compression=Best, Benchmark: THG-Workload (334 MB)

	Synthetic Benchmarks and Settings

	3DMark Vantage
	Version: 1.02, GPU and CPU scores

	PCMark Vantage
	Version: 1.00, System, Memory, Hard Disk Drive benchmarks, Windows Media Player 10.00.00.3646

	SiSoftware Sandra 2009 SP3

	CPU Test=CPU Arithmetic/MultiMedia, Memory Test=Bandwidth Benchmark




Benchmark Results: Synthetics 
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We have a number of different factors in play here: execution cores, micro-architectures, cache structures, clock speeds—there’s a ton of information to decipher. And given the obscure results we’ve seen from PCMark Vantage in the past, we’re not going to jump to conclusions based on the first synthetic test to come our way. 

Nevertheless, we see the benefits of quad-core processors here. Then we see how a dual-core CPU with extra clock speed can make up for its threading disadvantage. 
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Despite the fact that it’s supposed to be measuring gaming performance, 3DMark Vantage seems to have a proclivity for execution cores. Both the low-power Phenom II and the Core 2 Quad place first and second here. We’ll be curious to see if that carries over to the real-world game benchmarks as well.
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The quad-core chips fare best in the arithmetic and multi-media tests here as well. The integrated memory controller on AMD’s two low-power Phenoms serves up the best memory bandwidth numbers, followed by the dual-core Phenom II and then the Athlon II. Intel’s offering are significantly handicapped by the DG45ID motherboard, which would only accommodate DDR2-800 modules. 


Benchmark Results: A/V Encoding
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As we go through the benchmarks, you’ll see a marked difference between the processors with 2, 3, and 4 cores. Most often, the result is going to depend on how the app has been coded. Here in MainConcept, it’s pretty clear that the more processing cores you throw at the app, the better. The fastest contender is Intel’s Core 2 Quad Q8400 and the slowest is Intel’s Pentium E6300. All four of AMD’s latest CPUs fall in between. 
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We know that even the latest 64-bit build of iTunes is only dual-threaded, so the principal influencers of performance will be clock speed and cache. Indeed, Intel’s Core micro-architecture gives it the largest advantage here, followed by the 3.1 GHz clock rate of the Phenom II X2. iTunes isn’t as large a fan of the Athlon II’s larger L2/no L3 design though, and the budget chip places behind both of the 2.5 GHz low-power Phenoms. Naturally, those two chips perform identically.
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We have two tests in play here: DivX, which fully utilizes all of our processing cores, and Xvid, which seems to only really use two. It’s hardly a surprise, then, that the quad-cores walk away with victories in DivX, followed by the triple-core X3, and then the dual-core solutions. 

Xvid is quite a bit closer. Intel’s Core 2 micro-architecture affords the Q8400 a narrow victory, followed closely by the 3.1 GHz Phenom II X2. Again, AMD’s new Athlon II X2 doesn’t put forth a particularly compelling showing—our hope for this one are in its gaming potential.
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We’ve already established that this is a one-core horse race, so the Pentium E6300’s victory isn’t as surprising as it’d seem, nor is the Q8400’s second-place finish. Once you shift to the AMD lineup, clock speed is king with the exception of the Athlon II X2.


Benchmark Results: Productivity
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A lack of threading makes this compression utility less interesting than the new version of WinRAR that follows it. Nevertheless, the Phenom II X2’s first-place finish here is notable. Both of the Intel CPUs perform comparably, and an IPC advantage in favor of the low-power Phenom IIs allows it a win over the 3 GHz Athlon II X2. 
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The latest beta of WinRAR incorporates 64-bit support and better thread utilization, so again, the two quad-core competitors place first and second (though it’s the low-power Phenom II X4 905e on top this time). A 600 MHz clock rate advantage allows the Phenom II X2 to sneak past the triple-core Phenom II, but the X3 705e does manage a fourth place finish. Both the Athlon II X2 and Pentium E6300 bring up the rear.
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Also 64-bit-enabled and thread-aware, 3ds Max 2009 shows a clear proclivity for our quad-core contenders, handing the Core 2 Quad Q8400 a small victory over the Phenom II X4 905e. The tri-core X3 705e takes third place, and the higher-clocked dual-cores fall into place immediately after.
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AVG does a great job demonstrating the benefits of multi-core processors, as the scaling from quad- to triple- to dual-core computing is bright as day.


[image: ]

With Photoshop CS4 now in our suite (and loaded with threaded filters), it’s easy to see the benefit in jumping from AMD’s triple- and dual-core chips to its quad-core 905e. Similarly, there’s a huge difference between the Pentium E6300 and Intel’s Core 2 Quad Q8400.


Benchmark Results: Far Cry 2 And Stalker: Clear Sky
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Most processor launches involve the top of AMD’s and Intel’s lineups, so game testing often shows us very little other than a graphics bottleneck—especially when we test at the resolutions at which gamers actually play (we could stack these tests to show CPU limitations by dropping resolutions to the point where the graphics cards aren’t being taxed).

This time around, however, the chips are showing up in the middle and bottom of AMD’s portfolio, so we’re much more likely to see platform bottlenecks with our Radeon HD 4890 serving up ample graphics muscle.

Indeed, the 3.1 GHz Phenom II X2 shows off the quickest numbers right out of the gate in Far Cry 2, followed by the quad-core Phenom II X4 905e.
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For the most part, this is what we thought would happen. There’s a roughly six frame per second difference between the slowest and fastest CPUs at 1920x1200 (still easily playable on all of these platforms, by the way).
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This is the other graphics-intensive test in our suite. Sans AA, the Phenom II X2 once again asserts itself, while everything else seems fairly limited by the Radeon HD 4890 in our test machine.
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Turn on the anti-aliasing and the frame rates plunge to unplayable levels. There’s not much interesting to see here—all of the CPUs serve up the same level of performance.


Benchmark Results: Left 4 Dead, H.A.W.X., Grand Theft Auto 4
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With the two most demanding games out of the way, we can move on to titles more likely to demonstrate platform limitation. Left 4 Dead seems to be able to put quad-core CPUs to work, as AMD’s Phenom II X4 905e blows past the Phenom II X2’s 600 MHz frequency advantage at both 1680x1050 and 1920x1200. The Athlon II and Pentium processors show their mainstream pedigrees here, trailing behind the rest of the pack.
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There’s very little change with anti-aliasing and anisotropic filtering turned on, suggesting that our results are completely processor-limited since upping the graphics workload makes no impact at all on performance. 
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H.A.W.X. also shows a proclivity for AMD’s quad-core, which takes first place in both resolution tests. We again see the Athlon II and Pentium placing last. The dual-core Phenom II X2 actually doesn’t do that bad, placing behind AMD’s triple-core X3 and Intel’s Core 2 Quad Q8400.
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The results even out a bit with anti-aliasing turned on (and ambient occlusion certainly isn’t helping load down the CPUs any), but there are still observable trends. The quad-core 905e is still the fastest chip tested, and the triple-core 705e is right behind it, suggesting that this title is able to take advantage of threading to a degree. Even the 3.1 GHz Phenom II X2 isn’t able to catch the lower-clocked low-power chips. 
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Say what you will about this console port (I’m still not a fan), but it certainly does emphasize processing performance—something we haven’t seen up until now, given the higher-end reviews in which we’ve been featuring Grand Theft Auto 4. AMD certainly leads the way with its Phenom IIs, though. The quad-core model approaches 50 fps at both resolutions with the X3 705e just behind it. Intel’s Core 2 Quad Q8400 places third and is followed by the Phenom II X2.


Power Consumption
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All of our benchmarks were run with power-saving features enabled. AMD actually weighed in just after the entire suite had been completed to recommend against testing this way because, currently, the two cores on its Athlon II X2 are changing P-states independently. An upcoming BIOS code update will have both cores shifting P-states together. The problem with independent switching, according to AMD, is that single-threaded workloads with a tendency to hop from one core to the other will experience a slow-down due to operating system scheduling inefficiencies.

This phenomenon is best-illustrated with an example. If you have two cores and are running a Lame .mp3 encode, then one thread is idle (since the encoder is only single-threaded). Scaling that idle core back to 800 MHz while the utilized core does its work at 3 GHz helps cut back on power, reduce heat, and so on. But if Vista’s scheduler bounced Lame over to the idle core running at 800 MHz, you’d incur a significant performance impact all of the sudden. While it is common to see a single thread of Prime95 bouncing all over the place, I kept an eye on Lame and WinZip and am fairly positive these apps weren’t getting affected by this potential issue.

AMD’s implementation is the “right” way to go about optimizing for efficiency, but it’s hampered by Microsoft. Phenom II “fixed” this behavior by keeping all cores running at the same speed. If I understand AMD correctly, the upcoming BIOS will shift from Phenom- to Phenom II-like operation. With all of that said, testing with Cool’n’Quiet enabled works to AMD’s benefit when it comes time to measure power, since all of these CPUs are able to throttle down to 800 MHz while they idle. 

The company’s low-power quad- and triple-core CPUs are its most impressive. They consume just about as much power as the Phenom II X2 at idle, but use less than even the 65 W Athlon II X2 under load. 

Intel’s Core 2 Quad Q8400 and Pentium E6300 actually serve up even better idle numbers. However, the Core 2 Quad ends up using about as much power as AMD’s 80 W Phenom II X2 under load (not bad considering the Intel chip is rated at a 95 W TDP). 


Conclusion

Because AMD is launching four processors today, we have to break this down model by model. Let’s start with the Athlon II X2 250.

We suspected that the Athlon II X2 would be a bit weak in media encoding/productivity apps, but had hoped it would pick up speed in games due to its 3 GHz clock speed and twin 1 MB L2 caches. Because there are now a fair number of games able to benefit to some degree from threading, though, the Athlon II didn’t show particularly well in those titles either. The Athlon II X2 250 trades blows with Intel’s Pentium E6300, but for the most part, the Intel processor comes out on top.
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The Phenom II X2 550 Black Edition also trades blows with Intel’s Pentium. This time AMD wins more than it loses, but at a slightly higher cost. That’s also in a heads-up drag race, though—stock clocks to stock clocks. In this battle, AMD has an unlocked multiplier on its side, plus reasonable headroom for overclocking to 3.7 GHz+. There’s also the possibility that, if you bought the right motherboard, you could be sitting on a quad-core-capable CPU. Unfortunately, it’s too early to tell how common these will be in the wild. An 80 W TDP sounds good on paper, but we found the Phenom II X2 to use more power than Intel’s 95 W Core 2 Quad Q8400 at idle and under load.

Both of the low-power Phenom IIs (X3 705e and X4 905e) will undoubtedly appeal to niche buyers. You probably wouldn’t purchase either for a standard desktop given price premiums that reflect lower power consumption. However, if you’re building an HTPC that needs to run quietly, using a Phenom II X4 905e is going to give you a huge performance boost versus any 65 W chip from AMD you might have been using before.  

Of the four processors launching today, the Phenom II X2 550 BE is most interesting—and certainly worth $15 over the Athlon II X2, which doesn’t make as much sense. Priced in between the Intel Pentium E6300 and Core 2 Duo E7400, AMD’s solid little contender has an unlocked multiplier (to counter Intel’s easily-overclocked FSB), a massive shared L3 cache, and its full list of value-added extras (the E6300 drops SSE 4.1, while the E7400 loses VT-x virtualization acceleration). 

At $100, the X2 550 BE is strong enough to earn a nod from the Tom’s Hardware crew. Match it up to an $85 motherboard like Gigabyte’s MA770T-UD3P and an affordable video card (check out the Radeon HD 4850 for under $100—I’m done recommending the Radeon HD 4770 given its current [un]availability); you’re looking at a plucky little gaming rig.


Tom's Hardware - http://www.tomshardware.com
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Behind The Cloud

When Salesforce.com arrived in the dot-com frenzy of 1999, it was announced as “the end of software.” This bit of IPO-fed hyperbole implied that client software was dead and simply didn’t realize it yet. The future of computing lay in hosted software—apps based on a remote server but used through a local, client-side Web browser. 

Today, most users would say that software is alive and well. Consumers buy the vast majority of their software either in a box or through a download. Businesses continue to buy license packs. Nearly everything runs locally. 

However, recent years have seen a quiet, yet growing number of exceptions. Gmail, officially launched in 2005, is often credited with popularizing Web-based email and spearheading the growing line of Google Apps, but Hotmail has been with us since 1996. Microsoft debuted Windows Live in 2005, and the “Live” moniker is slowly growing to envelop Microsoft’s consumer roster. Today, some elements of Live are still client-based, but others reside in the “cloud,” the generic, modern term for Internet-based applications powered by remote servers. For example, Microsoft Office Live is a Web-based set of tools for online storage, file sharing, Web site design, and site hosting. Only the hosting carries a fee. These tools are designed to integrate with conventional, client-side Office, but Office Live apps can still stand independently. 
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For something even more forward-looking, check out Microsoft’s Live Mesh, a multi-device synchronization platform able to span Windows, Windows Mobile, and OS X. Mesh also incorporates cloud storage and remote desktop elements. Slowly but surely, we’re circling back to the concept of thin clients and expanding it such that every computing device can be a thin client and the servers are no longer in one’s building, but reside somewhere “out there” on one or more data farms. Is it any wonder that Intel is throwing so much muscle behind the curiously-retro Atom processor, a chip drastically underpowered when compared against Core-based designs, but designed to excel on thin devices? 

No, software may not be dead, but it’s certainly evolving, and businesses look likely to reap the biggest near-term benefits. If you’ve thought that “cloud computing” was some cheesy catchphrase meant for the Fortune 500, get ready for an eye-opener. All the lessons that Microsoft has learned since 2005 have been poured into the new Business Productivity Online Suite (BPOS), a part of Microsoft Online Services. Essentially, BPOS is an enterprise-class, cloud-based messaging and collaboration platform that renders the old box-and-license software model obsolete. That’s a pretty grandiose statement, but bear with us and you’ll see what we mean. There is nothing else quite like BPOS on the market today, and, particularly in a down economy, it has the potential to save businesses of any size a lot of money and improve how they operate in the process.


Four At The Core: Exchange Online

Before we can discuss why a company might want BPOS, we first need to cover what it is. The Business Productivity Online Standard Suite, the most common version of BPOS, is comprised of four primary applications: Exchange Online, SharePoint Online, Office Communications Online, and Office Live Meeting.

Exchange Online is based on Exchange Server 2007. To the client (user), the application looks and feels exactly like Outlook 2007, so there’s none of the webmail clumsiness common in apps such as Gmail or Yahoo! Mail, nor is there time wasted having to learn a new set of features, menus, and so on. Users familiar with Outlook know how to run Exchange Online from the second they meet it. Each mailbox gets 5GB of capacity, but admins can tweak this up to 25GB under certain conditions. If a company has 10 licenses and each user is allocated 5GB, the company has a total of 50GB to divide up how it sees fit. For instance, two users could get 15GB each while the remaining eight users get 2.5GB each. 
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Having Outlook as a Web app is cool in its own right, but there are more benefits behind the scenes. Messages get scrubbed for viruses and spam via Microsoft Forefront before they ever hit users’ inboxes. Microsoft also handles daily backups and deleted item retention—both for messages and entire mailboxes. Microsoft also isn’t shy about trumpeting its 99.9% uptime service level agreement (SLA), and backs this guarantee up with cash, not credit as other service vendors do. This SLA is no small thing. Enterprise servers are typically governed by “three-nines” or “four-nines” uptime requirements. Desktop systems, on the other hand, often have 95% uptime or less, and for every worker to lose 5% of his or her productivity throughout the year just because of system glitches is unacceptable to any responsible, productive business.

Does shifting to Exchange Online (or any of the other BPOS services) eliminate downtime? Of course not. You’re still working on traditional desktop hardware, not fire-tested server gear costing five times as much. Statistically, desktop hardware will fail more often than server hardware. But part of that sub-95% statistic has to do with instabilities caused by how desktops are configured, applications overlap, and so on. By simplifying the configuration through moving to a cloud-based model, chances are that overall uptime will improve. And, with cloud-based apps, a user can easily move to another computer while their computer is being fixed.

To its credit, Microsoft hasn’t used BPOS as a club to beat everyone into using its own related products. The entire suite will run on Mac OS X 10.5 as well as Windows XP (Professional or Tablet) and Vista. Applications will run on Internet Explorer 6 or later as well as Firefox 3 or Safari 3.1.2. For Exchange Online specifically, there’s also mobile device compatibility on phones running Windows Mobile 6, the Nokia E and N series, BlackBerry devices, and even Apple's iPhone with 2.0 firmware.

You might notice that Microsoft also recommends running Outlook. This may seem like a case of double dipping, but it’s only a recommendation, not a requirement, because with this users can have offline access to email (as well as SharePoint documents and prior IM chats) when a live browser session isn’t available.
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Four At The Core: SharePoint Online

Most users, even home-based consumers, have at least some acquaintance with Outlook. Not as many people have had occasion to work with SharePoint. Traditionally, this application was aimed more at businesses large enough to need a way for geographically disparate employees to collaborate on projects. However, the world has grown more mobile, and today’s five-person company may not even have a central location. Yet the need remains for everyone to stay on the same page when it comes to where documents and data should reside. Even school kids know the problem. “Which drive did I put that on? Is the version on my flash drive more current than the one on my C: drive?” Trouble gets compounded by the usual practice of attaching documents through email across multiple participants. It’s chaos. 

By making the cloud the authoritative location for all files, though, such problems vanish. Users simply “check out” a document to work on it, then, check it back in when finished. There’s no more confusion over which version is current because only one user can have modification rights at any given time, and as many historical versions can be saved as needed.

What we’ve described here are document libraries, but that’s only one of the many things SharePoint Online tackles. On a broader scale, SharePoint is meant to help define, organize, and manage collaborative groups. Admins can create cloud-based group workspaces and grant individuals access to only the workspaces they belong in. These workspaces can take on a host of forms and functions, and SharePoint helps reduce the creation time of these spaces to only a few minutes thanks to a wide selection of templates. 
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Essentially, SharePoint gives you a slew of site building blocks with which to populate these workspaces. These could be file repositories, blogs, wikis, task lists, shared calendars, surveys, RSS feeds, or many other items. One of the coolest capabilities in the application is workflow management. This essentially breaks down a task into a series of steps and if/then operations, and at each point, users who own each step can indicate the status for that element. Visualizing how this could apply within a workgroup, such as in preparing a batch of press materials for a product launch, is fairly easy. But consider other applications. Some could be less serious, such as organizing the company picnic, while other applications could help improve operations even outside the company.

For example, consider a small firm, Company X, with several vendors. Company X’s accountant decides to use SharePoint Online to help organize the invoicing and payment processes. The accountant gives one of the company’s 10 or 20 BPOS licenses to the payables rep at one of the vendors. With this, the vendor can tap into Company X’s SharePoint workspace for accounting and check off the various tasks at hand, such as receiving an invoice, getting it approved for payment, and issuing a check. With the process visible via SharePoint, there’s no more need for time consuming phone calls or emails between the two parties, and both can cooperate more efficiently.
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Four At The Core: Office Live Meeting

Office Live Meeting is a real-time conferencing and collaboration platform. Ever tried a WebEx conference? Mix up online slide presentations, online whiteboard, application sharing, and desktop sharing and you’ve pretty much got Live Meeting.

Of course, there’s a bit more to it than that. Live Meeting can also handle VoIP, PSTN audio conferencing 800 numbers, and video, both as pre-recorded content for streaming as well as from Web cam feeds. With these factored in, the need for company travel might plummet. After all, how many conferences does a company need at which people sit in a dark room to watch PowerPoint presentations and IM on their phones under the table? Ditch all that travel time, use tools in a platform like Live Meeting to make things more streamlined and engaging, and let people get back to work in minutes rather than hours or days. Moreover, the session will be recorded for future reference so that participant input can become part of the educational process for subsequent viewers.

This isn’t to say that there isn’t value in face-to-face meetings, but at each occasion, managers should ask what medium will achieve the most benefit for the group. If the meeting is about building relationships, then, by all means shake hands, slap backs, grab drinks, and do some team exercises. But if the purpose is to convey information, a platform like Live Meeting may be both more effective and more economical. Anyone who’s ever sat in a lecture hall knows that people in groups hate being singled out and called on. But with Live Meeting, participants can not only fill out post-meeting surveys but also take comprehension tests in a variety of formats without any sense of social pressure. 

Don’t get the impression that Live Meeting is only for big presentations, though. We’ve used the software simply as a way for two workers in separate offices to review and edit a Word document together in real-time. That may sound like a paltry task in comparison, but the amount of time and confusion it can save is huge. How much productivity gets lost when a correction fails to get placed in a project and the omission only gets discovered later? We shudder to think how often this happens. Or how many times have you found yourself saying to a remote colleague, “If I could just show you this thing on my screen, you’d understand immediately!” Live Meeting fixes that.
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Four At The Core: Office Communications Online

Office Communications Online may be the smallest and least trumpeted of the four central BPOS applications, but that doesn’t make it any less useful. Put simply, this is the instant messaging branch of the suite. 

You might think that having a subscription-based IM client is a bit distasteful when the world is already overrun with free IM clients and networks, especially when said service currently requires use of the Office Communicator 2007 R2 client (Microsoft deploys OCS 2007 IM/presence servers in its datacenter). However, Office Communications Online has several advantages in a business setting. First off, there’s presence integration with SharePoint, Exchange, and other Office elements. You’ve got the ability to have person-to-person voice and video sessions through various company firewalls with minimal network tweaking. With all of the commercial-level filtering involved, you also won’t be getting stray viruses or pop-ups from strangers with curious names like VanillaKitten9. Not least of all, don’t forget that this is a cloud application, so all of the security and configuration risks that go along with consumer IM clients disappear here.

Note that as of this writing, Office Communicator 2007 R2 is a BPOS requirement, and part of Communicator deals with instant messaging, including links to your Outlook calendar and messaging for determining presence information. A version called Communicator Web Access is planned, but until this is available, Microsoft is providing Communicator 2007 for free. After that, Communicator 2007 will be optional.

Only a few years ago, IM was often dismissed as a toy for teens, not a serious business tool. This has changed. As much as email can increase productivity over old school phone calling in many cases, IM can improve productivity over email. But that productivity gets magnified when integrated into a broader tool group like BPOS.
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The Deskless Worker

Everything we’ve mentioned thus far describes the Standard edition of BPOS. There is also a version called Business Productivity Online Deskless Worker Suite, comprised of Exchange Online Deskless Worker and SharePoint Online Deskless Worker.

The idea here is that some employees simply aren’t tied to a PC. They might be warehouse workers or nurses—anybody who spends more time on their feet than in a seat. Some of these people won’t need all of the services covered by BPOS Standard. You can think of Deskless Worker as BPOS lite. Very lite. Live Meeting and Office Communications are wholly absent. Exchange Online Deskless Worker gives users a fixed 500MB mailbox and has them communicate through Outlook Web Access, Microsoft’s Web mail interface that looks and acts a lot like Outlook but lacks some of the other Exchange perks, such as the ability to sync with an Outlook 2007 client or be accessed via a mobile device.
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SharePoint Online Deskless Worker simply gives users read-only access to SharePoint sites. Some people have criticized this license, saying that just because a worker isn’t desk-bound doesn’t mean he or she has nothing to contribute to the data environment. The subtext is that being read-only means you’re too dumb or menial to have any worthwhile input. This seems to be an overly narrow, fallacious interpretation. Consider people such as a vendor’s outside sales rep or a hired consultant. These people may make enough visits to warrant a read-only license so that they can put the company’s information to constructive use, but having direct input into projects could be unneeded or even inappropriate. There’s no need to take on the expense of a full Standard license, but the slight expense for read-only access could be beneficial for everyone.


Costs

There are two ways to look at BPOS costs: the upfront purchase price and the total cost versus conventional software. You can go to the Microsoft Online Services page, click the How to Buy tab, then, click the Calculate estimated cost link. You could put together a list of a la carte selections, but let’s just say you want five licenses for the Standard BPOS setup, which is the minimum for getting into these Microsoft apps. That’s $75 per month, or $15 per user per month. 

You could tackle the titles independently. They break down like so:

Exchange Online = $10/user/month
SharePoint Online = $7.25/user/month
Office Communications Online = $2.50/user/month
Office Live Meeting = $4.50/user/month
Exchange Online Deskless Worker = $2/user/month
SharePoint Online Deskless Worker = $2/user/month
Deskless Worker Suite = $3/user/month
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With BPOS Standard, you’re practically licensing Exchange Online and Office Live Meeting and getting SharePoint Online and Office Communications Online thrown in for free. How does this compare against business as usual with running on-premise applications?

How about the cost of doing everything in-house? Let’s assume you’re a really small business with 10 employees, all of whom need access to the apps you plan to develop. Windows Small Business Server 2008 is your best bet. Windows Small Business Server 2008 comes with the basic applications you’ll need to match BPOS

	Windows Server 2008 Standard Technologies
	MS Exchange 2007 Standard Edition
	Windows SharePoint Services 3.0
	MS Forefront Email Security for Exchange
	Windows Server Update Services 3.0

Windows Small Business Server 2008 costs $1,089 with 5 Client Access Licenses (CALs). An additional five CALs will run you $385 for a total of $1,474.

You’ll also need solid server hardware to run Small Business Server 2008 on. You can build your own for less, but expect a business class small business server to run you around $2,500 with all the bells and whistles you’ll need. So, your total cost for basic software and hardware will be $3,974 or roughly $397 per user. Assuming you can get a generous five years of service out of the software and hardware, you’re talking $80 per user per year.

Sounds cheap, huh? Well, it’s certainly less than the $180 (12 * $15) per user per year you’d spend on BPOS; a saving of $100 per user per year. But, we haven’t yet accounted for the real costs of in-house application support: the higher powered PCs you’ll need to run full-blown rather than web-based apps, local backup/restore resources, the energy costs of running the systems, the cost of floor space, all server and application version migration expenses, and the ongoing expense of maintaining server and local application-based workstation hardware and software, as well as system- and network-based applications security. We can assure you that, assuming 10 users, all of this would cost much, much more than $1,000 per year or $100 per user per year. With BPOS, Microsoft absorbs all of these costs.

This is just the beginning of our explorations into the cost of in-house vs. online applications. In the next article on this subject, we'll look in detail at costs for larger organizations, especially those needing more than 75 CALs, the limit for Windows Small Business Server 2008.


Why So Cheap?

We don’t want to bust out the pom-poms, but it’s hard to argue with cost numbers like those. If anything, they beg one glaring question: why would Microsoft cut the legs out from under its own cash cows? Two answers seem sensible. First, a monthly service has huge benefits for both parties. Users get lower costs and a steady, predictable expense item. Microsoft also gets a steady, dependable cash stream. The issue of “well, times are tough so maybe we can stretch this software another year or two” vanishes. The software becomes more of a utility. Unlike changing from, say, MS Office to OpenOffice, the process of changing cloud platforms across an organization can be far more difficult and disruptive. Once you’re in, you want to stay in, and Microsoft knows it.
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Second, as we said early on, the cloud is the future. If Microsoft doesn’t carry this service model to fruition, someone else, Google being first in line, will. The rewards for being the early winner in cloud services will be massive, in part because of the viral nature of the applications. Once you share collaborative apps internally, you want to leverage the same tools and benefits with partners outside your company, and that requires giving them a license. They catch the bug, want to start using it themselves internally, and so on.

And let’s not forget the rest of the world. Microsoft’s battles against emerging market piracy are legendary. You can’t pirate a cloud application.


Who Needs It?

We’ve now spent a fair bit of time with BPOS and tried to consider it from several angles, always asking if it really is better than the software model we’ve been using for the last two decades. Ultimately, we had to make the difficult admission that not only is it better, we’re bitter that there’s a 5-user license minimum. No doubt, Microsoft has some single-user cloud solution waiting in the wings for when its data centers are running at full steam, but we remain impatient.

We kept asking ourselves, “why pay hundreds of dollars for a single license of Office that you’re going to replace every three years when you could simply subscribe to the software for pennies on the dollar?” And we could only come up with one answer: because we have this traditional, often irrational fascination with owning something. We feel that if we can hold it, we control it and it’s a part of us.

But read the fine print on your Microsoft software. In reality, you’ve never owned it. You’ve licensed it. There’s no more control over a boxed application than a cloud-based service. This was the hardest part for us to swallow, this idea that, logically, there is no inherent benefit to traditional software models. We couldn’t think of a single reason why an average person under real-world circumstances wouldn’t be better off with software as a service provided the look, feel, and functionality of the cloud app was identical to its packaged counterpart...except one.
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Every person and company has its share of legacy apps, those old accounting packages, games, editing software, and whatnot that came and went. The companies behind these apps may be dead, but the software CD lives on and keeps migrating to new PCs. But if we’re talking about a major title from a major vendor that you know you’re going to keep using for years and years to come, then yes, the box makes no sense. Alternatively, a person or company may not want a long-term commitment to an application or platform. The situation is similar to leasing a car. In such cases, a software as a service model like the one behind BPOS is ideal.

Our current economic climate is forcing everyone to search for ways to be more efficient for less money. Whether you want to look at it from an IT, service, security, operations, licensing, deployment, or any other perspective, BPOS delivers the same or better functionality as conventional enterprise Office tools for far less money. In any economy, BPOS would be persuasive. In this one, it seems practically essential.
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Introduction

Back in February, we published a guide to aid in overclocking a few generations of AMD processors. The Asus M3A78-T (790GX / SB750) motherboards we used allowed our AMD Phenom II X4 940 Black Edition to reach impressive core speeds, while Advanced Clock Calibration (ACC) Technology further boosted the overclocking of our two previous-generation K10 processors. Because that story was a “How-To” guide, we felt that we should put our money where our mouth is by showing what performance gains one could expect when overclocking the AMD devices we covered back then, if only to show you what to expect after following our advice. And how better to delve into these performance gains than to run each of these processors, both stock and overclocked, through our complete System Builder Marathon test suite?

Readers familiar with our System Builder Marathon (SBM) series know that each author picks the components deemed to offer the best performance within the allotted budget. While all tests are also run at stock speeds, it’s specifically the overclocking potential and performance that determine the component choices. 

Many readers have been vocal about their desire to see an AMD-based SBM machine in the $625 and the $1,250 budget ranges, but no member of the SBM team has felt that building another AMD system would offer the best overclocked performance. But with a lull in the official SBM series (which went live last week, starting with Thomas' $2,500 machine), a new generation of AMD processors, and a slew of AMD hardware from the Overclocking Guide, there was an opportunity to look into the performance that overclocking each of those chips offered and compare to SBM builds from the past. In many ways, our overclocking project could almost be considered an unofficial AMD-based SBM review.  

But while the test suite is the same, the scope is vastly different in this article compared to our SBM series, as there are no budget restraints.  Neither total system cost nor exact component choices are a factor. Rather, the focus is on the potential that these processors offer. We covered AMD’s best offering at the time, the Phenom II X4 940 Black Edition, in our Overclocking Guide. We had the best of AMD’s previous-generation in the Phenom X4 9950 Black Edition. And we also had the super-affordable Athlon 7750 Black Edition, which is a slightly higher-clocked dual-core version of this Phenom processor. 
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Those devices alone would offer some interesting comparisons, but there was one key price/performance processor not available while preparing the Overclocking Guide that readers would surely miss. To fill in this missing gap in our line-up, we asked AMD if they could send over a Phenom II X3 720 Black Edition for this performance story. So how will the new triple-core Phenom II compete against these more-expensive quad-core processors once all are overclocked?    

Instead of being constrained by a budget and limited to just a mid-range or a high-end video card for gaming performance, we paired each processor with both to see just what processing power is needed to take advantage of each graphics card. And what better cards to choose than a Radeon HD 4870 512 MB and HD 4870 X2, two of the graphics solutions used in our previous SBM? As you might imagine, the sheer number of benchmarks this story involves is huge, so we hope you're ready to put your analytical hat on as we churn through tons of numbers.
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What level of performance will each of these processors offer once overclocked?  Is an inexpensive dual-core enough to get the job done?  Does doubling the graphics power change the situation? These are some of the question we hope to answer. 




Building Our Benchmarked Boxes

Assembly

We needed to upgrade our system for this round of performance testing. First, we picked up a Xigmatek HDT-S1283 to better cool the quad-core processors. Second, the DDR2-800 we used for the guide was replaced by DDR2-1066 memory supplied by Corsair.
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Running four processors, both stock and overclocked, with two video cards offers a large amount of comparative data and represents a substantial amount of time spent benchmarking. Two complete systems were built, so at least some testing could be run simultaneously. Rather than buy components like we do in our SBM series, it was necessary to mainly use parts already available in the lab. While not identical, the two test systems are on par as built, both using the same motherboard, memory, video cards, and optical drives.

The Athlon 7750 BE was installed in an Antec Three Hundred case and cooled by an Arctic Cooling Freezer 64 Pro. With a 500 GB Seagate drive, this setup is very similar to what has been used in our $625 SBM systems. Of course, the Antec True Power Trio 650 W power supply unit (PSU) was a bit beefier than typically found in a budget system, but was a necessity to adequately power the Radeon HD 4870 X2.
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The three more expensive processors found their home in an Antec Nine Hundred case and utilized the larger 120 mm cooler highlighted on the previous page. This system also housed the quicker of the two HDDs, a 640 GB Western Digital Black Edition, making it very comparable to what would be expected in a $1,250 machine. Power was delivered by an Antec Neo Power 650 W, which is a modular PSU that is very similar in specs and efficiency ratings to the one above.

Again, keep in mind that cost is not a factor in this article. While the Asus M3A78-T motherboards used are not the least-expensive 790GX motherboards, they are more in line cost-wise with an Intel P45 that also supports CrossFire across 8x/8x PCI Express links. Both would be excellent mainstream enthusiast-level motherboards with which to build a system. Also, remember there are 790GX/ SB750 options available for around $100, which is similar in cost to the Gigabyte P45 motherboards used in many SBM machines.   

The main prices to focus on here are the processors themselves. The Athlon 7750 BE currently retails for $60, which is about $10 cheaper than the Intel Pentium E5200. The AMD Phenom X4 9950 BE can be found for $150, or about $10 more than the AMD Phenom II X3 720 BE. The AMD Phenom II X4 940 BE is about $190 now, which is a significant $80 less than the Intel Core 2 Quad Q9550 and $100 less than the Intel Core i7 920 used in the two past $1,250 SBM systems. 

With two systems built, it was time to run the stock tests and begin overclocking.




Overclocking 

In order to truly squeeze performance from each of these processors, we pushed them hard and were willing to use up to 1.55 V for the Phenom IIs if the Xigmatek cooler could keep load temps from going much above 50 degrees Celsius. Apart from pushing the northbridge frequency, the limits were already widely known for three of the processors.
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When it was time to overclock the new Phenom II X3 720 BE, I eagerly started to raise the multiplier, hoping it would even surpass the high marks the Phenom II X4 940 BE set. But when stability testing at 3.4 GHz quickly resulted in a blue screen (suggesting that we had already exceeded the limits at stock voltage) hopes diminished into a hunch that this particular chip was not going to be as stellar an overclocker.  
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Along the way, the Phenom II X3 720 BE required a voltage boost one-half multiplier (100 MHz CPU core speed) lower than the Phenom II X4 940 BE. For instance, reaching 3.6 GHz required 1.45 V with this chip versus the 1.40 V required for the previously-tested Phenom II. Final hopes of a higher-than-average overclock were crushed when the chip simply lost stability at 1.525 V and above.  
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With a sweet spot of about 1.5 V, the chip initially passed 30 minutes of Prime95 stability testing at 3.7 GHz (18.5 * 200). In the end, we learned that it was not completely stable above 3.67 GHz (18 * 204). From there, the northbridge multiplier was raised to 12 resulting in a northbridge frequency of 2,449 MHz, and the HyperTransport (HT) was set back to its stock multiplier. The DDR2-1066 modules from Corsair did not require additional voltage for this small memory overclock. 
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In the CPU-Z memory screenshots, you may have noticed we were using unganged mode with each processor. Ganged mode is often the default BIOS setting and is considered to be better for single-threaded applications, while unganged can provide better performance in multi-threaded applications. Some initial testing was performed in both modes, with results indicating that neither really provided a large overall advantage. Unganged mode offered a slight edge in applications and games, while ganged mode took a few wins and provided much higher memory bandwidth scores in the Synthetic Sandra VII benchmark. So, while there may be specific applications for which one mode provides a real advantage over the other, overall, at least in our tests, effects are minimal. 

As in our SBM series, the graphics cards were overclocked. We also sought to use the same GPU and GDDR5 frequencies that we used in the last round of $1,250 and $625 SBM PCs. The closest available GPU setting for the Radeon HD 4870 X2 was 782 MHz, which was 2 MHz higher than what Catalyst Control Center (CCC) allowed for the Sapphire Radeon HD 4870 X2. The memory was run at 950 MHz GDDR5, which was identical to the overclocked $1,250 PC’s memory speed.

However, this Radeon HD 4870 had a GPU core limit of 790 MHz in CCC, which was 15 MHz less than the Sapphire Radeon HD 4870’s core limit in the $625 PC SBM. Attempts were made to attain a clock speed of 805 MHz with Riva Tuner, and while the GPU didn’t artifact, the overclocking didn’t seem to stick, and performance occasionally throttled back to stock speeds during testing. In the end, we had to go with CCC, attempting to make up for the lower GPU frequency by running the GDDR5 at 950 MHz versus the 930 MHz with which our Sapphire card topped out. 




Test System Configuration and Benchmarks

	System Hardware

	Processors
	AMD Phenom II X4 940 Black Edition (Deneb) 3.0 GHz, 1800 MHz HT, 6MB L3 Cache
AMD Phenom II X3 720 Black Edition (Heka) 2.8 GHz, 2000 MHz HT, 6MB L3 Cache
AMD Phenom X4 9950 Black Edition (Agena) 2.6 GHz, 2000 MHz HT, 2MB L3 Cache
AMD Athlon 7750 Black Edition (Kuma) 2.7 GHz, 1800 MHz HT, 2MB L3 Cache

	Motherboard
	Asus M3A78-T (AM2+) 790GX / SB750, BIOS 0802
Chipset, BIOS version

	RAM
	Corsair 4 GB ( 2 x 2GB) DDR2-1066, 5-5-5-15, 2.1V

	Hard Drives
	Western Digital Caviar Black WD 6401AALS 640GB, 7200 RPM, 32MB Cache, SATA 3.0 Gb/s
Seagate Barracuda 7200.12 ST3500418AS 500GB, 7200 RPM, 16MB Cache, SATA 3.0 Gb/s

	Graphics Cards
	AMD Radeon HD 4870 X2 2GB GDDR5 750 MHz GPU, 900 MHz GDDR5
AMD Radeon HD 4870 512MB GDDR5 750 MHz GPU, 900 MHz GDDR5

	Power supplies
	Antec Neo Power 650W
Antec True Power Trio 650W

	Coolers	Xigmatek HDT-S1283
Artic Cooling Freezer 64 Pro
	System Software And Drivers

	OS
	Windows Vista Ultimate Edition, 32-bit, SP1

	DirectX Version
	DirectX 10

	Display Driver
	Catalyst 9.2


	Benchmarks and Settings

	3D Games

	Crysis 
	Version : 1.2.1, Video Quality : Very High Details, Demo : CPU-Benchmark + Tom’s Hardware Tool

	Supreme Commander Forged Alliance
	Version : 1.5.3599, Video Quality : Highest Settings, Demo : WallaceTX_006_006, Benchmark : Fraps 2.9.4 - Build 7037

	Unreal Tournament 3
	Version : 1.2, Sound and DirectX10, Texture Details : 5, Level Details : 5, Demo : vCTF-Reflection_bot, Time : 12/60

	World In Conflict
	Version : 1.0.0.9, Video Quality : Very High details, Demo : Game-Benchmark

	Audio Encoding

	iTunes
	Version : 7.7.0.43, Audio CD (Terminator II SE), 53 min, Default format AAC

	Lame MP3
	Version : 3.98 Beta 3 (05-22-2007), Audio CD ""Terminator II SE, 53 min, wave to MP3, 160kb/s

	Video Encoding

	TMPEG 4.5
	Version : 4.5.1.254, Import File : Terminator 2 SE DVD (5 Minutes), Resolution : 720x576 (PAL) 16:9

	DivX 6.8.3
	Encoding mode : Insane Quality, Enhanced Multi-threading, Enabled using SSE4, Quarter-pixel search

	XviD 1.1.3
	Display encoding status = off

	Mainconcept Reference 1.5.1
Reference H.264 Plugin Pro 1.5.1
	MPEG2 to MPEG2 (H.264), MainConcept H.264/AVC Codec, 28 sec HDTV 1920x1080 (MPEG2), Audio : MPEG2 (44.1 kHz, 2 Channel, 16-Bit, 224 kbp/s), Mode : PAL (25 FPS), Profile : Tom’s Hardware Settings for Qct-Core

	Applications

	Autodesk 3D Studio Max 9
	Version : 9.0, Rendering Dragon Image at 1920x1080 (HDTV)

	Grisoft AVG Anti-Virus 8
	Version : 8.0.134, Virus base : 270.4.5/1533, Benchmark : Scan 334 MB Folder of ZIP/RAR compressed files

	WinRAR 3.80
	Version 3.70 BETA 8, WinZIP Commandline Version 2.3, Compression = Best, Dictionary = 4,096 KB, Benchmark : THG-Workload (334 MB)

	WinZip 11
	Version 11.2, Compression = Best, Benchmark : THG-Workload (139 MB)

	Synthetic Benchmarks

	3Dmark Vantage
	Version : 1.02, GPU and CPU scores

	PCMark Vantage
	Version : 1.00, System, Memory, Hard Disk Drive benchmarks, Windows Media Player 10.00.00.3646

	SiSoftware Sandra XII SP2
	Version 2008.5.14.24, CPU Test = CPU Arithmetic / MultiMedia, Memory Test = Bandwidth Benchmark




Benchmark Results: 3DMark Vantage

Synthetics: 3DMark Vantage

First, we'll take a look at the synthetic tests and then move on to the more important games and application benchmarks. 3DMark Vantage was run with both graphics cards, and we’ll start by looking at the Radeon HD 4870.
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Notice that GPU scores remain fairly even under all four stock processors, with a boost realized from overclocking the GPU. However, the CPU scores are vastly different, and greatly favor the extra processor cores (we know that synthetics tend to push the latest technology, so it's no surprise that 3DMark is optimized for threading). 

It's also no shock that the most scaling in the overall suite score takes place under the Performance preset, where CPU performance has a greater impact. But this lead for the quad-core CPUs disappears at the Extreme presets, when the GPU is pushed harder and the overall score is based even more on the GPU. 
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We again see vastly different CPU scores for these processors, but notice that with the Radeon HD 4870 X2, there is now significant CPU scaling seen in the performance preset GPU score itself. 

If this synthetic is any prediction of performance in the latest or future games, we would expect to see the Athlon 7750, and even the Phenom X4 9950BE, negatively impacting a gaming experience when paired with such a high-end GPU like the Radeon HD 4870 X2. The message boils down to the importance of building balanced platforms.




Benchmark Results: PCMark Vantage, Sandra XII

Synthetics: PCMark Vantage, Sandra XII 


[image: ]


[image: ]


[image: ]


[image: ]

We easily predicted which processors would place first and last in this synthetic benchmark, but the battle for second place was not as clear-cut. The system and productivity tests favored the Phenom II X3 720 BE, while the Phenom X4 9950 BE pulled ahead in the Memories test.

As usual, overclocking offers no benefits in the hard drive test. The three processors paired with the Western Digital 640 GB drive score higher than the Athlon 7750 paired with the Seagate 500 GB. 
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Sandra’s arithmetic and multimedia tests both favor the quad-core processors. The memory bandwidth results are all over the place and somewhat hard to interpret for the overclocked systems. Looking at the stock systems, which are all running at the same reference clock and memory frequency, the slight edge goes to the Phenom X3 720 BE and the Phenom X4 9950 BE, both of which run at a 200 MHz higher northbridge and HT speed.




Benchmark Results: Crysis

3D Games: Crysis
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With all four processors spaced within a fraction of a single frame per second (FPS), it’s clear that the GPU is the limitation at these demanding settings. Overclocking provides a slight boost, but still just a single frame separates the four processors.
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Adding an even more demanding workload to the GPU (by enabling 4x anti-aliasing) results in a similar picture, except that the Athlon 7750 trails by a slightly larger margin at the lowest tested resolution. As the resolution is raised and performance dips into slide-show territory, the results are a bit unpredictable and less meaningful.  

It would almost seem as if the processor choice or overclocking were not very important in Crysis. But before jumping to such a conclusion, we need to take a look at more realistic playable detail settings for this level of graphics card.
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At High details, we see the Phenom IIs shine, even at stock speeds, while the other two processors clearly benefit from overclocking. Raising the resolution again shifts to a GPU limitation and there is a need to further reduce some of detail options to Medium or Low to re-attain playable frame rates.  

These settings were not included in SBM charts, but have been run each month on the $625 system. In comparison, at 1280x1024, the Jan/Feb $625 PC achieved 38.35 FPS at stock speed and 50.55 FPS when overclocked. At 1680x1050, the $625 PC’s frame rate was 33.66 FPS at stock speed and 42.02 FPS when overclocked.  
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Given the GPU limitations with a single Radeon HD 4870, adding a more powerful graphics card, such as the Radeon HD 4870 X2, greatly changes the results. Even overclocked, the Athlon 7750 BE isn’t capable of allowing playable frame rates at these Very High detail levels. In fact, only the two overclocked Phenom II processors were able to deliver playable performance up to a 1680x1050 resolution.  
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The same trend continues with anti-aliasing applied, although even the mighty HD 4870 X2 will be limited to low resolutions at these settings.
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While many gamers will drop resolution in order to crank up detail levels, others prefer to use the LCD’s native resolution and adjust detail levels as needed. If you're gaming at 1920x1200, the Radeon HD 4870 X2 handles DirectX 10 High details very well, but as seen here, you may need to overclock or even replace your CPU to attain acceptable performance.

By just looking at the two lower resolutions, one could falsely assume that, since performance drops when raising the resolution, even this graphics card must limit performance. But notice that performance at 1920x1200 is nearly identical (and sometimes even a tad higher) than at 1680x1050. This is a clear indication of a CPU limitation, and in this test the wider aspect ratio stresses the CPU more, causing the performance drop. To test this theory, we ran the stock Phenom II X4 940 BE though various other resolutions.  
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Sure enough, the results indicate a CPU limitation and not a GPU limitation. The narrower the aspect ratio, the higher the performance, yet the number of pixels pushed had no effect on performance. Keep in mind that there are a lot of physics effects going on this Crysis bench, so this is not a blanket statement to apply toward all games. In fact, even the reverse could hold true in other titles. However, this also isn’t the first game in which we have seen CPU-limited settings that resulted in lower performance at wider aspect ratios.  




Benchmark Results: Unreal Tournament 3

3D Games: Unreal Tournament 3
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Clearly the CPU is our limit here, as there is a massive amount of scaling seen. The quad-core Phenom X4 9950 BE easily bests its dual-core sibling. Even so, the Athlon 7750 BE still delivers playable performance at all resolutions.


[image: ]

Again, we see playable performance for each processor with AA and anisotropic filtering (AF) forced in the drivers. The main difference here is that the GPU is also limiting performance, as seen in the lower frame rates and tighter spacing of the processors at higher resolutions.
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It comes as no surprise that adding another Radeon HD 4870 GPU does nothing for our performance at these settings. What is a bit disturbing, though, is that we actually see a slight performance drop at times. Is there some sort of CrossFire inefficiency under CPU-limited test scenarios?
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The mighty Radeon HD 4870 X2 isn’t fazed by the added demands of forcing 4x AA and increased resolutions.




Benchmark Results: World In Conflict

3D Games: World in Conflict
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Only at 1920 x1200 is a slight drop in performance seen with the overclocked Phenom II processors, indicating that the Radeon HD 4870 is our limiting factor. The remaining average frame rates seem almost completely CPU-limited.

Note that even at nearly 3.4 GHz, the Athlon 7750 BE is not very impressive in this test, offering 10 FPS less performance than the overclocked E5200’s frame rates in the SBM series. 
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Enabling 4x AA and 16x AF puts a hurt on the Radeon HD 4870, and at the lowest resolution tested, only the overclocked Phenom IIs remained above 40 FPS. Despite the obvious GPU limitation, we also see very clear CPU scaling all the way to 1920x1200.
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Stepping up to the Radeon HD 4870 X2 provides only a small benefit at 1920x1200. Let’s enable eye candy to see if there is a legitimate reason to want a Radeon HD 4870 X2 for this game.
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Sure enough, the HD 4870 X2 flexes its muscles when AA and AF are enabled, and barely takes any performance hit as resolution is raised.




Benchmark Results: Supreme Commander: Forged Alliance

3D Games: Supreme Commander Forged Alliance
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Both quad-core processors have a slight lead over the triple-core Phenom II at 1280x1024 and the dual-core Athlon 7750 again is in last place. Regardless, there really isn’t sufficient GPU power to allow playable frame rates at even the lowest resolution.
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Forget even trying to play with 4x AA enabled. The Athlon 7750 again stands out as an inferior performer, but more GPU power is needed to differentiate the other three processors. 
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Now we’re talking. The Radeon HD 4870 X2 steps up, delivering over 100% more performance compared to what a single HD 4870 512 MB offers. The quad-core processors have the slight lead, as the Phenom II X4 940 almost seems GPU limited, even at 1280x1024. The Athlon 7750 once again falls way behind, which potentially may be felt by larger drops in minimum frame rates, but it can still easily provide very playable performance.

Raising the resolution to 1680x1050 puts more demands on the graphics card, and we see all processors except the stock Athlon 7750 offer similar performance. At 1920x1200, all remain playable. And now, even the stock Athlon 7750 is within 3 FPS of the quickest processor. This should give us an idea what to expect when AA is enabled.  
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The Radeon HD 4870 X2 proves capable with 4x AA all the way up to a 1680x1050 resolution. But at 1920 x1200, its reach is exceeded. Still, the card delivers respectable performance, enabling more stock performance at 1920x1200 with 4x AA than the overclocked Radeon HD 4870 managed at 1280x1024 without AA. 

 


Benchmark Results: A/V Encoding

Audio and Video Encoding
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More than two processor cores don’t seem to offer any advantage in either of the audio-encoding applications. The higher the CPU clock speeds, the lower the time it takes to encode our 53 minute wave file to an .aac or .mp3 format.  
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DivX responds well to the number of processor cores you throw at it. The quad-core Phenom X4 9950 BE is able to easily beat out the triple-core Phenom II X3 720 BE.  

The Xvid encoder doesn’t benefit beyond two cores. Both Phenom II processors lead the pack, while the Athlon 7750 and Phenom 9950 rank according to CPU core speed. 
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Here we see a complete turn-around from the audio encoding suite, as MainConcept completion time is clearly lowered by additional processing cores. The dual-core Athlon 7750 simply looks slow compared to the other three processors.  





Benchmark Results: Applications

Applications
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Four processing cores generate noticeable benefits in 3ds Max (even this older version, which we've since replaced with the 64-bit edition of 2009).  
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Photoshop CS3 does not take advantage of more than one or two cores, so the results are thus ranked by CPU core speed. Our recent move to Photoshop CS4 will demonstrate more differentiation in the future, though.
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Overclocking yields a small reduction in completion time, but it’s obvious that the most time is saved by having more processor cores working.  Besides finishing quicker, a system with a quad-core processor should seem more responsive to use while a scan is running in the background.  
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The quad-core Phenom X4 9950 is far faster in WinRAR compression than its dual-core relative, but is still no match for either of the Phenom II processors.  
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In contrast, WinZip compression doesn’t benefit from more than two processing cores and the Phenom X4 9950 BE and Athlon 7750 BE once again rank by core speed.



Power Consumption

Power Consumption

As with our SBM systems, power-savings options were turned off in the BIOS, and Windows Vista’s power-savings feature was set to High Performance. Let’s take a look at the total system power usage measured from the AC source. We’ll include a chart for the Radeon HD 4870 and a second while using the Radeon HD 4870 X2. Keep in mind that the Athlon 7750 uses a different 650 W power supply than the other three processors do. But again, both PSUs share similarities and are rated by Antec with up to 85% efficiency. 
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At stock speeds, the Phenom II X3 720 BE consumes the least power in each test. Once overclocked and running at full CPU load, it consumes about the same amount of power that the Athlon 7750 does. Without turning on power-saving features, the Phenom IIs clearly offer quite a bit more bang per watt than the previous-generation AMD processors. 
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Idle consumption doesn’t go up all that much with the Radeon HD 4870 X2, but under load we clearly see the increase in 3D performance doesn’t come without a substantial increase in energy consumption.


Performance Summary And Evaluation
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The largest overall separation in performance comes in Unreal Tournament 3, although each processor still delivered playable performance. Our other CPU-limited game, World In Conflict, also shows a large performance difference, although the overall total is reduced by the more GPU-limited AA and AF settings. Crysis and Supreme Commander are quite GPU limited, and with the Radeon HD 4870, details will need to be reduced to find playable levels. 
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Switching to the more powerful Radeon HD 4870 X2 paints a very different picture in Crysis than the one seen above. Supreme Commander is still mainly GPU-limited. We see some slight differences, but the true story is missed in this chart since the game is now completely playable with all four processors. Notice how the lone dual-core processor trails significantly in every game, indicating that each of these games seems to benefit from having at least three cores. 
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The overall total games percentage can be somewhat misleading without also looking at the performance in each individual game. But the average could arguably still be a useful gauge, as unplayable GPU-limited situations like Supreme Commander balance out the massive victory seen in the easily playable Unreal Tournament 3.  

The Phenom X4 9950 BE is able to blow past the Athlon 7750 BE and even catch the Phenom X3 720BE in A/V encoding because of its performance in thread-optimized envionments, such as DivX and MainConcept. Similarly, the quad-core processor’s overall application average is boosted with faster 3ds Max and AVG 8 times.  

To keep the same weighting as the SBM series of articles, only the Radeon HD 4870 X2 gaming results are factored into the combined score. It’s no surprise that the overclockable quad-core Phenom II X4 940 Black Edition takes the top position in this performance roundup. Of course, it’s also the most expensive option here and may be out of range for some users.  

Deciding second place is not nearly as easy and will need to be left up to the individual user. Gamers, or those seeking lower power consumption and less heat, should opt for the Phenom II X3 720 Black Edition with additional L3 cache and the ability to reach higher-core speeds. Non-gamers running threaded applications might feel that it’s better to use AMD’s former power-hungry heavyweight, the Phenom X4 9950 Black Edition. There may be others who simply can’t afford any of these options, and will find the Athlon 7750 able to meet their needs.  


Comparison To The $625 PC

One advantage of running the entire SBM test suite, plus using the Radeon HD 4870 and the Radeon HD 4870 X2, is being able to see how these four AMD processors stack up against chips used previously in the SBM series. Some variances still exist, since we used newer drivers here. 

To compare actual test scores, readers will need to check back to the older SBM articles. But to make it easier, the charts have been reworked by replacing the most expensive AMD processor’s blue bars with data from the January/February $625 PC. All percentages are now based upon the stock $625 PC scores. 
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For a savings of $10, the Athlon 7750 consumes more power, while delivering almost as much stock performance as Intel's E5200. But for those willing to add an aftermarket cooler for a higher level of overclocking, it’s clear that the Pentium E5200 is in a whole different league in terms of both attainable clock speeds and outright performance potential.  

Running nearly as fast out of the box, the E5200 is unable to keep pace with the Phenom X4 9950 BE. But the situation changes when it reaches a 500 MHz higher overclock. The two overclocked processors each manage the same number of victories, but massive victories in MainConcept, WinRAR and AVG allow the quad-core Phenom to reach a higher overall combined score. The little E5200 does remarkably well, though, since for $80 more, a 3.4 GHz quad-core Phenom represents about the very best air-cooled performance one could expect from that whole generation of AMD processors.  

Taking a look at AMD's latest-generation chips, the Phenom II X3 720 BE tops this group when comparing both stock and overclocked performance. At 3.67 GHz, it manages seven victories and is handed five loses versus the 3.9 GHz dual-core Pentium Wolfdale. While its outright lead can’t be denied, at exactly twice the price, it isn’t able to take the price/performance crown away from the E5200. If the extra $70 is not a big issue, one should definitely consider stepping up to a Phenom II X3 720 BE or a Core 2 Duo E8400. But if the budget is tight, this extra CPU expense could mean too great a sacrifice in other desired components, such as graphics.  


Comparison To The $1,250 PC

Now it’s time to use the results from our Radeon HD 4870 X2 testing to compare the three top AMD processors to an Intel Core 2 Quad. In the following charts, the purple Athlon 7750 data has been replaced with data taken from the SBM $1,250 PC, and all percentages are calculated based on the stock SBM machine. 

While the overclocked Radeon HD 4870 X2 frequencies are nearly identical, again, keep in mind for games that the SBM machine was running Catalyst 8.12 display drivers, while the AMD machines were running newer Catalyst 9.2 drivers.
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The Phenom II X4 940 BE comes out on top in games. However, its two largest victories are with Unreal Tournament 3 and Supreme Commander, which were already more than playable with any of these processors. The poor showing again in Supreme Commander could very well be a result of the older display drivers, as both the $625 and $1,250 systems fell far short of these AMD processors’ performance for this game. Driver suspicions aside, the Phenom II delivers solid performance and proves it is worthy of being in this level of a gaming system.  

Impressive victories in MainConcept and WinRAR were not enough to bring the higher-clocked Phenom II up to the same overall combined score as the 3.62 GHz Q9550. While our voltages were pushed high, and 3.8 GHz is far from a guarantee, we can't overlook the $80 savings that comes along with choosing the Phenom II X4 940 BE.

The overclocked Phenom II X3 720 BE is able to catch up to the $1,250 PC in games, but it is left in the dust in the majority of the encoding and applications tests. The Phenom X4 9950 only takes a win with Supreme Commander. But otherwise, it never really stands a chance against the quad-core Intel. With both quad-core processors sharing advantages in the same applications, it’s a story of “anything you can do I can do better.” Of course, the Core 2 Quad Q9550 costs nearly twice as much as either of the AMD processors, so opting for them instead means you would have quite a few extra bones to throw toward other hardware if either of these processors delivers the desired level of performance.  


Conclusion

There is a staggering number of charts on the preceding pages, and those willing to study the data themselves will get the most value from this article. 

We looked at how four AMD processors stack up against each other, and also against two of the older Intel-based SBM machines that fall within the pricing range where these processors make the most sense. Based on the strengths and weaknesses of the various CPUs, let’s take a look where each device may best be put to use.  

The Athlon 7750 Black Edition is very affordable, has a bundled retail cooler, and it sports an unlocked multiplier, making it fairly simple to delve into the sport of increasing performance at little or no additional cost. While not miserly on power consumption, this chip can be used in almost any AM2 or AM2+ motherboard, and may very well deliver more than enough performance for the majority of everyday computing tasks. Those who will not overclock, or who at least would stick to mild overclocking instead of purchasing an aftermarket cooler, will find this device to be quite an attractive processor. But keep in mind that in order to reach its full overclocking potential, one must factor in the added cost of an aftermarket cooler and a motherboard with ACC. 

Buyers willing to go to those lengths will find that for a similar cost, the Intel Pentium E5200 is both able to reach far higher clock speeds and offer much greater performance. Also factor in other strong competition from within AMD’s own product lineup including the 45 W Athlon X2 4850e and the triple-core Phenom X3 and Phenom II X3 processors. In the end, the Athlon 7750 BE leaves the impression of being a fun, super-affordable overclocking chip that could sit very nicely in a $500 PC. Unfortunately, even the most budget-minded enthusiast will probably feel it comes up a little shy in resulting performance. 

The Phenom X4 9950 Black Edition shares the same strengths with its bundled cooler and unlocked multiplier. It delivers a strong showing in threaded applications at its current price of $150. Though the bundled cooler allows for mild overclocking, the chip’s maximum potential will again require an aftermarket cooler and a motherboard with the SB750 southbridge. This quad-core AMD faces tough competition, not only from the Intel Core 2 Quad Q8200, but even more so from AMD’s own newly introduced Phenom II X3 720 BE and X4 810. Overall the Phenom X4 9950 BE is no gaming or overclocking  champion, but it has a lot to offer the casual gamer and overclocker who does a lot of multi-tasking or uses applications favoring a quad-core processor.

The introduction of the Phenom II X3 7xx series processors brought 3.6 GHz and faster clock speeds to an even more affordable level. It doesn’t offer top-notch performance in quad-optimized applications or in applications optimized for only two cores. But, at the same time, what it does offer is a nice blend of fairly high core speeds for gaming and an extra core for threaded applications. For $140, gamers willing to overclock will find that the Phenom II X3 720 BE offers an incredible value in terms of price and overall balanced performance. The money saved could be put into more powerful graphics for high-resolution gaming. 

The Phenom II X4 940 BE was quite impressive throughout our tests. The high clock speeds we reached brought our sample extremely close to the more expensive Intel Core 2 Quad Q9550. So, which processor is right for your next build? If you seek the best overall performance, look no further than Intel’s Core i7 lineup. We're going to stick by that decision, despite the comments from our most recent SBM series. But, if you’re looking for a processor that offers a solid blend of gaming, overclocking, and threaded performance for less than $200, then you’ll have a hard time doing better than the AMD Phenom II X4 940 Black Edition. 
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ATX Without The Waste

With support for full-sized components and up to four expansion cards, the Micro-ATX format has always been more than adequate for the majority of high-end builds. Yet while enthusiasts have typically cited inadequate quality or design as the primary reason for not considering this option, manufacturers have cited lack of demand as a reason for not putting their best efforts into a board this small. A few attempts by manufacturers to win loyalty among space-conscious enthusiasts have mostly been rejected by a market that maintained its traditional view of the former problems.
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The popularity of Micro-ATX portable gaming enclosures is finally starting to break the cycle of negative assumptions as customers are forced to make a decision about what hardware to put inside. Current top products are undoubtedly as feature-laden as many of their full-sized counterparts, incorporating high-end devices and support for even the largest dual-slot graphics cards in CrossFire and SLI. Always a target of upper-range Micro-ATX motherboard sales, professional media and home theater enthusiasts may instead choose to load up to three media-centric devices in addition to a single-slot graphics card. With this much flexibility, confessing that they don’t actually need more expansion room could be the hardest problem for many builders.

Yet few of us will even consider smaller devices until we can see that they function as well in every respect as the larger parts they replace, so today we’ll compare these against the fastest of our full-ATX samples. Before we go into the details of that test, let’s take a closer look at the features we so eagerly endorsed.

	Micro-ATX Core i7 Motherboard Features

	 
	Asus Rampage II Gene
	DFI LANParty Jr
 X58-T3H6

	Northbridge
	Intel X58 Express
	Intel X58 Express

	Southbridge
	Intel ICH10R
	Intel ICH10R

	Voltage Regulator
	Eight Phases
	Six Phases

	BIOS
	0705 (04-09-2009)
	217 (02-17-2009)

	133.3 MHz Bclk
	133.6 MHz (+0.20%)
	133.0 (-0.25%)

	Clock Generator
	ICS 9LPRS918JKLF
	ICS 9LPRS918JKLF

	Internal Interfaces

	PCIe 2.0 x16
	2 (x16/x16)
	2 (x16/x16)

	PCIe x1/x4
	0/1
	0/1

	Legacy PCI
	1
	1

	USB 2.0
	4 (8-ports)
	3 (6-ports)

	IEEE 1394
	1
	0

	Serial Port
	0
	1

	Parallel Port
	0
	0

	Floppy
	0
	1

	 Ultra ATA-133
	1 (2-drives)
	1 (2-drives)

	SATA 3 Gb/s
	7
	6

	4-Pin Fan
	5
	1

	3-Pin Fan
	0
	5

	FP-Audio
	Yes
	Yes

	CD-Audio
	Yes
	Yes

	S/PDIF I/O
	Output Only
	None

	Power Button
	Yes
	Yes

	Reset Button
	Yes
	Yes

	CLR_CMOS Button
	Jumper Only
	Yes (by PWR+RST)

	Diagnostics Panel
	External Device Header
	2-Character

	I/O Panel Connectors

	PS/2
	1
	2

	USB 2.0
	4
	6

	IEEE 1394
	1
	0

	Network
	1
	1

	eSATA
	1
	0

	CLR_CMOS Button
	Yes
	By Jumper

	Digital Audio Out
	1
	2

	Digital Audio In
	0
	0

	Analog Audio
	6
	6

	Mass Storage Controllers

	Chipset SATA
	6x SATA 3.0 Gb/s
	6x SATA 3.0 Gb/s

	Chipset RAID Modes
	0, 1, 5, 10
	0, 1, 5, 10

	Add-In SATA
	JMB363 PCIe, 1x SATA 3.0 Gb/s, 1x eSATA 3.0 Gb/s
	None

	Add-In Ultra ATA
	JMB363 PCIe
	JMB368 PCIe

	IEEE 1394
	VT6315N PCIe, 2 x 400 Mb/s
	None

	Gigabit Ethernet

	Primary LAN
	RTL8111C PCIe
	88E8053 PCIe

	Secondary LAN
	None
	None

	Audio

	HD Audio Codec
	AD2000B
	ALC889




Asus Rampage II Gene

Features and Layout

Smaller, yet slightly updated compared to the Rampage II Extreme, the Micro-ATX Rampage II Gene lacks only a few slots, a few redundant circuits, and a secondary Gigabit network controller compared to its larger sibling.


[image: ]

Customers still get two full-bandwidth PCIe 2.0 x16 slots, plus full support for overclocking all available Core i7 processors. Anyone choosing additional displays rather than SLI/CrossFire modes will be pleased to see that the PCIe 2.0 x4 slot is open-ended to allow a third x16 graphics card to be installed.
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Moving the top x16 slot upward two positions compared to the full-ATX version required everything else to be placed slightly “northward.” Asus removed the lower DIMM latches to avoid interference with the closely-placed graphics card, but we didn’t have any issue with module retention. The CPU socket is likewise shifted toward the Rampage II Gene’s top edge, leaving no room for the additional voltage regulator components found on the top edges of its full-ATX predecessor.

Our overclocking test will determine the stability of the resulting eight-phase design.

The Rampage II Gene follows the Asus P6T and Foxconn BloodRage by providing mounting holes for both LGA-1366 and LGA-775 CPU coolers. This could be especially handy when choosing an air-cooling sink to fit a particular case, or when carrying forward a previous-generation liquid-cooling water block.

Asus finally gets rid of the floppy drive connector that nobody really wants, yet some Windows XP installations require (we get around this in the lab by keeping a USB disk drive handy). Conversely, an Ultra ATA header that even fewer users require has been added by way of JMicron’s JMB363 combination controller, a part that’s also responsible for a seventh internal and a single external SATA port.

Putting the front-panel connectors along the motherboards bottom edge hasn’t traditionally been challenging with Micro-ATX cases, but this is an SLI/CrossFire board. Stuffing cables under a card can be difficult, especially when round cables such as those used with most front-panel audio connectors must be smashed flat at the connector.

Power and reset buttons along the center of the Rampage II Gene’s bottom edge allow testing and configuration outside of any case. A third button labeled “MemOK” forces the motherboard to loosen memory timings significantly, to ease booting with problematic modules.

BIOS

A comparison of voltage and frequency settings can be found in the overclocking portion of this review.

The Asus Extreme Tweaker menu is detailed enough to require three pages of scrolling, yet it begins with a focus on Asus’ automatic overclocking techniques. Mixed in with those automatic overclocking controls, the Rampage II Gene properly detected the X.M.P. values for our memory at both 2,000 and 1,866 MHz.
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DRAM timings are spread across nearly two pages, but Asus simplifies configuration by allowing some to be set manually and others automatically.
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Asus O.C. Profile allows saving up to eight custom BIOS configurations, while the TweakIT Batch File provides simpler overclocking configuration and similar saving function to two files.

Accessories
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New to the Rampage II Gene is an oversized case sticker. The LCD Poster provides useful information concerning system status, but connecting it to the board through a hole in the I/O plate leaves it dangling whenever the system is moved.




DFI LANParty Jr X58-T3H6

Features and Layout

The LANParty Jr X58-T3H6 looks almost identical to its full-sized predecessor with the exception of two missing slots, and we’re hoping to reach similar performance levels and overclocking capability. Yet DFI didn’t simply shorten the slot region of its previous design, as everything from the X58 northbridge to the bottom edge had to be moved upward to fill a previously unused slot position.
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Also missing compared to the larger motherboard version are two SATA and two IEEE-1394 FireWire ports. The missing SATA ports can be blamed on the switch from the larger JMB363 combination controller to smaller JMB368. Complete obsolescence of Ultra ATA means that DFI could have just left the add-in controllers off entirely, and we’d certainly rather have a couple eSATA ports than an Ultra ATA header. But while FireWire is also obsolete, the fact that most high-end cases have front-panel FireWire presents a small problem for some builders. 
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DFI also kept the floppy header required by some Windows XP users to add RAID or AHCI drivers during installation. All current motherboards have a floppy controller built into the multi-I/O IC, but some manufacturers have omitted the cable connector in an effort to modernize the look of their product. AHCI mode is particularly beneficial for adding removable drives on the X58-T3H6’s hot-plug-capable BIOS.

The LANParty Jr’s raised slot positions cause long graphics cards to interfere with the lower DIMM latches, forcing users to remove the top graphics card prior to memory changes. But DFI apparently forgot to move its front-panel audio connector upward with the slots, placing it directly beneath any second graphics card so that any attached cable must be smashed flat in order to fit under a second graphics sink.

Like the Asus competitor, the LANParty Jr X58-T3H6 provides all sixteen PCIe 2.0 pathways to each x16 slot. But unlike Asus, DFI didn’t provide an open-ended connector on its x4 slot. Builders who wanted a small six-display “home-office workstation” for such tasks as investment analysis might be disappointed that they can’t cram a x16 card into DFI’s x4 slot.

Power and reset buttons found on the motherboard’s bottom edge allow easy bench-top testing, and pushing these in tandem provides a CLR_CMOS function. The Port 80 diagnostics display is also handy for bench testing, though all of these features become inaccessible in a fully-configured SLI system. Though internal buttons are inaccessible in fully-configured systems, the CLR_CMOS jumper on the motherboard’s I/O panel is less prone to accidental-engagement than Asus’ rear-panel button.

BIOS

DFI’s Genie BIOS settings take up far less page space than those of its competitor, but still provides full manual control of the most significant clock speeds and ratios.
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DRAM timings and system voltage levels are accessed through separate sub-menus. The LANParty Jr X58-T3H6 offers fewer timing but more voltage controls compared to its competitor, and most of the “missing” memory settings are rarely used even by the most experienced overclockers.
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The LANParty Jr X58-T3H6 provides four BIOS registers to save custom configurations, but perhaps more important is its ability to restore the “last bootable setting” once BIOS has been cleared.
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Accessories
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The LANParty Jr X58-T3H6 includes round cables for both floppy and Ultra-ATA drives, but its SATA cable set is unfortunately reduced to two. DFI also includes bridges for both SLI and CrossFire configurations and four easy-grip replacement jumpers.





Test Settings

Though most of our current articles contain updates to both hardware and software, a previous test configuration was required to make today’s benchmark results consistent with those of our other X58 motherboard comparisons.

	Test System Configuration

	CPU
	Intel Core i7 920 (2.66 GHz, 8.0 MB Cache)

	CPU Cooler
	Swiftech Apogee GTZ Liquid Cooling

	RAM
	Kingston KHX16000D3ULT1K3/6GX (6.0 GB)
 DDR3-2000 at DDR3-1866 CAS 7-8-7-20

	Graphics
	XFX GeForce GTX 285 XXX Edition
 670MHz GPU, GDDR3-2500

	Hard Drive
	Western Digital WD5000AAKS, 500 GB
 7,200 RPM, SATA 3 Gb/s, 16 MB cache

	Sound
	Integrated HD Audio

	Network
	Integrated Gigabit Networking

	Power
	Coolermaster RS850-EMBA
 850W, ATX12V v2.2, EPS12V

	Software

	OS
	Microsoft Windows Vista Ultimate x64 SP1

	Graphics
	Nvidia GeForce 181.20 WHQL

	Chipset
	Intel INF 9.1.0.1007



While other reviewers have standardized their tests using DDR3-1600 CAS 8 memory, faster modules are required to assess the full overclocking capabilities of X58 motherboards. Kingston’s DDR3-2000 was chosen for its win in our 6 GB DDR3 overclocking shootout.
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Zalman’s ZM-STF1 thermal grease was chosen for its quick set-in time, low thermal resistance, and mess-free application.
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Excellent cooling is required to reach our Core i7 920’s overclocking limit. Swiftech’s Apogee GTZ moves heat quickly away from the CPU, via its MCP-655b high-volume pump and 3x120mm radiator.
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Top benchmark performance in our previous X58 Motherboard Shootout has made the Asus P6T the reference platform for most of our tests. Today it represents the “Full ATX standard” by which we can judge the effectiveness of micro-ATX alternatives. 
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	Benchmark Configuration

	3D Games

	Call of Duty: World at War
	Patch 1.1, FRAPS/saved game
 High Textures, No AA / No AF, vsync off
 Ultra Textures, 4x AA / Max AF, vsync off

	Crysis
	Patch 1.2.1, DirectX 10, 64-bit executable, benchmark tool
 Test Set 1: High Quality, No AA
 Test Set 2: Very High Quality, 8x AA

	Far Cry 2
	DirectX 10, Steam Version, in-game benchmark
 Test Set 1: High Quality, No AA
 Test Set 2: Ultra High Quality, 8x AA

	World in Conflict
	Patch 1009, DirectX 10, timedemo
 Test 1: High Details, No AA / No AF
 Test 2: Very HighDetails 4x AA / 16x AF

	Audio/Video Encoding

	iTunes
	Version: 7.7.0.43
 Audio CD (Terminator II SE), 53 min
 Default format AAC

	Lame MP3
	Version: 3.98 Beta 3 (05-22-2007)
 Audio CD "Terminator II SE", 53 min
 wave to MP3

	TMPGEnc 4.5
	Version: 4.5.1.254
 Import File: Terminator 2 SE DVD (5 Minutes)
 Resolution: 720x576 (PAL) 16:9

	DivX 6.8.3
	Encoding mode: Insane Quality
 Enhanced multithreading enabled using SSE4
 Quarter-pixel search

	Xvid 1.1.3
	Display encoding status = off

	MainConcept Reference 1.5.1
	MPEG2 to MPEG2 (H.264), MainConcept H.264/AVC Codec, 28 sec HDTV 1920x1080 (MPEG2), Audio: MPEG2 (44.1 kHz, 2 Channel, 16-Bit, 224 kbp/s), Mode: PAL (25 FPS)

	Productivity

	Autodesk 3ds Max 9
	Version: 9.0, Rendering Dragon Image at 1920x1080 (HDTV)

	Grisoft AVG Anti-Virus 8
	Version: 8.0.134, Virus base: 270.4.5/1533, Benchmark: Scan 334 MB Folder of ZIP/RAR compressed files

	WinRAR 3.80
	Version 3.70 BETA 8, WinZIP Commandline Version 2.3, Compression = Best, Dictionary = 4,096 KB, Benchmark: THG-Workload (334 MB)

	WinZip 11
	Version 11.2, Compression = Best, Benchmark: THG-Workload (139 MB)

	Sythetic Benchmarks and Settings

	3DMark Vantage
	Version: 1.02, GPU and CPU scores

	PCMark Vantage
	Version: 1.00, System, Memory, Hard Disk Drive benchmarks, Windows Media Player 10.00.00.3646

	SiSoftware Sandra XII SP2
	Version 2008.5.14.24, CPU Test = CPU Arithmetic / MultiMedia, Memory Test = Bandwidth Benchmark




Benchmark Results: 3D Games

The Rampage II Gene bursts from the gate in CoD:WaW, with performance that tops even full-ATX solutions. DFI lags slightly behind the full-sized P6T, but this could be due to less-aggressive use of Intel Turbo mode.
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The Rampage II Gene wins again at Crysis High-Details, but turning up the eye-candy even more puts the full-sized P6T on top.
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The tiny Rampage II Gene tears through Far Cry 2.
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World in Conflict favors the full-sized P6T, our reference platform for 2009.


Benchmark Results: A/V Encoding And Productivity

The Rampage II Gene takes a big win in Apple iTunes format conversion. This type of leadership is so unusual that we re-tested while keeping an eye on clock speed, yet never saw the motherboard exceed its default 0.20% overclock.
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More typical of our expectations, Lame MP3 encoding shows identical performance between different motherboard models.
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The Rampage II Gene leads TMPGEnc video conversion slightly, while the full-sized P6T takes the prize in Mainconcept.
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A dead heat in 3ds Max is once again typical of our previous expectations.
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Yet typical results are the exception for the Rampage II Gene, as it again edges out competitors in AVG virus scans.
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Both Asus motherboards edge out DFI in our file compression suite.


Benchmark Results: Synthetics

The Rampage II Gene leads 3DMark, but its advantage here is tiny.
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The most impressive lead for Asus’ Rampage II Gene might be in PCMark, but it’s also DFI’s biggest downfall.
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Slight advantage in clock control are often revealed in Sandra’s CPU tests, but the difference seen above is marginal.
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The full-sized ATX motherboard leads Sandra’s Memory Bandwidth benchmark, but again by a trivial amount.



Overclocking, Power And Heat

Though available Core i7 processors are typically limited to around 220 MHz BCLK, a few select samples can at least exceed that limit. Extreme overclockers, especially though with sub-ambient cooling, will also try higher voltage levels than most of us would consider safe. Here’s what the two Micro ATX Core i7 motherboards offer in BIOS.

	BIOS Frequency And Voltage Settings (For Overclocking)

	 
	Asus Rampage II
 Gene
	DFI LANParty Jr
 X58-T3H6

	CPU Base Clock
	100-500 MHz (1 MHz)
	133-250 MHz (1 MHz)

	CPU Multiplier
	Yes
	Yes

	DRAM Data Rates
	BCLK x6 - x16 (x2)
	BCLK x6 - x16 (x2)

	PCIe Clock
	100-200 MHz (1 MHz)
	100-250 MHz (1 MHz)

	CPU Vcore
	0.85-2.50V (6.25mV)
	1.00-2.00V (12.5mV)

	Uncore Voltage
	1.20-2.50V (6.25mV)
	1.21-1.61V (10mV)

	IOH Core
	1.11-2.20V (13.25mV)
	1.10-1.45V (50mV)

	ICH Core
	1.11-2.20V (13.25mV)
	1.05-1.35V (100mV)

	DRAM Voltage
	1.51-2.50V (13.25mV)
	1.455-2.40V (15mV)

	CAS Latency
	3-11 Cycles
	1-11 Cycles

	tRCD
	3-10 Cycles
	1-31 Cycles

	tRP
	3-10 Cycles
	1-10 Cycles

	tRAS
	3-31 Cycles
	1-31 Cycles



While the Rampage II Gene offers a broader range of Bclk and voltage settings, the LANParty Jr X58-T3H6’s BIOS limits still exceed the tolerable levels for available hardware.

The toughest test is to see how far each motherboard can stably push our Core i7 920 processor using the same voltage settings and timings. We used eight threads of Prime95 x64 to stress each configuration.
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The Rampage II Gene beat the LANParty Jr X58-T3H6 in top clock speed at 1.45V core, but not by enough to consider a definitive victory. More significant is that both Micro-ATX motherboards proved more stable than the full-sized Asus P6T, invalidating myths about Micro-ATX incapacity.
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A base clock of 220MHz could potentially take a Core i7 920 to 4.40 GHz, but only with a very good core and advanced cooling. A lower multiplier allowed us to bypass those special conditions to find a retail processor’s Bclk limit on each motherboard, just shy of the 220 MHz mark for both the LANParty Jr X58-T3H6 and Rampage II Gene. Both motherboards beat the full-sized P6T, again putting to rest notions about Micro ATX instability.


[image: ]

DFI wins the memory overclocking comparison. The second-place Rampage II Gene beats the full-sized P6T on average due to its much higher six-module results, but the P6T rises to the middle when only three modules are installed.
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Asus alters the standard voltage level slightly in addition to its 0.20% default CPU overclock, but the increase in power is still somewhat surprising. Our most recent experience has shown that most motherboards typically fall between the LANParty Jr X58-T3H6 and Rampage II Gene in power consumption when using these components, so DFI deserves about half the credit for the significant disparity in power consumption. 
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In spite of its higher power consumption, the Rampage II Gene runs slightly cooler than LANParty Jr X58-T3H6.


Conclusion

Top-quality Micro-ATX motherboards offer a level of performance, stability, and capability believed by many to be possible only with full-sized parts. The results make sense because of the equally-sized upper portion of Micro-ATX and full ATX motherboards, but this is the first time we’ve seen manufacturers put serious effort into the overclocking capabilities of the four-slot form factor. For those of you who’ve jumped ahead, the DFI LANParty Jr X58-T3H6 and Asus Rampage II Gene actually exceeded the overclocking capability of the full-sized Asus P6T on this article’s previous page.

But some readers are only interested in benchmarks, so here’s a quick recap of how each Micro-ATX motherboard performed against the full ATX Asus P6T.
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The LANParty Jr X58-T3H6 lagged slightly behind the full-sized-class-leading P6T, but a look back at our earlier comparison reveals that performance levels for DFI’s ATX and Micro-ATX motherboards are almost identical. The real star of today’s performance shootout was the Rampage II Gene, with prowess to outclass even the best board of that previous comparison.

We’re sure that several readers will point out that Asus has an advantage due to running its default base clock at 0.20% over reference speed, but its performance lead is much greater than 0.20%. We even monitored Bclk through several benchmarks to make sure Asus wasn’t ramping up base clock in some other way. Instead it appears that Asus has figured out a way to better-manage Intel’s Turbo mode, while also finessing voltage levels to keep everything stable. But Asus’ added performance came at a sizeable power-consumption cost. Dividing the relative performance of each motherboard (from the chart above) by the average of its full load and idle power consumption (previous page) shows a stark contrast in efficiency.
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Though it did beat even our fastest full-ATX P6T motherboard in both performance and efficiency, the Rampage II Gene’s improved efficiency wasn't able to best that of DFI’s LANParty Jr X58-T3H6.

Great results from both Micro-ATX motherboards prove that the only significant reason to “go big” is to get a couple extra slots. But most builders never use more than four slots, even in an SLI gaming configuration. Anyone who truly desires a smaller-format high-end PC can no longer use the motherboard as their excuse for not chasing their dream.
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No Small Sacrifice
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System Builder Marathon, May 2009: The Articles

Here are links to each of the four articles in this month’s System Builder Marathon (which we'll update as each story is published).

	 Day 1: The $2,500 Performance PC
	 Day 2: The $1,300 Enthusiast PC
	 Day 3: The $600 Gaming PC
	Day 4: Performance and Value Dissected

Introduction

Following up on the portable desktop theme so often suggested for our System Builder Marathons (SBM), this month’s builds all used space-saving Micro-ATX motherboards. Our $600 PC follows the originally-suggested cube design perfectly, while the taller case of the $2,500 machine stays within 2% of the cube design’s volume by being much narrower. Measuring 25% larger than even the $2,500 PC, our $1,250 system attempts to prove the frivolity of tiny cases by applying ATX tower design to the Micro-ATX format.


[image: ]

The largest case in this month’s comparison has room for additional hardware, but budget constraints meant the extra space would be used for nothing more than a larger CPU cooler. Please note that while the $2,500 system’s price list below is based on the Silverstone SG04-H case (recommended for its portability-enhancing carrying handle), that enclosure being out of stock led us to substitute the SG03 shown above.

	System Builder Marathon Components

	Component
	$600 PC
	$1,300 PC
	$2,500 PC

	CPU
	Intel Pentium E5200
	Intel Core i7 920
	Intel Core i7 920

	CPU Cooler
	Intel boxed cooler
	Xigmatek Dark Knight S1283
	Intel boxed cooler

	Motherboard
	ASRock G41M-LE
	DFI LANParty Jr X58-T3H6
	DFI LANParty Jr X58-T3H6

	RAM
	G.Skill F2-6400CL4D-4GBHK
 DDR2-800 4.0 GB (2.0 GB x2)
	G.Skill 10666CL7T-6GBPK
 DDR3-1333 6.0 GB (2 GB x3)
	Mushkin 998679 DDR3-1600
 6.0 GB (2.0 GB x3)

	Graphics
	XFX GeForce GTX 260-216
	2 x BFG GeForce GTX 260 OC
	2 x EVGA GeForce GTX 295

	Hard Drive
	Seagate 7200.12 500 GB 
	WD Caviar Black 640 GB
	2 x Western Digital RE3 500 GB

	Sound
	Integrated HD Audio
	Integrated HD Audio
	Integrated HD Audio

	Networking
	Integrated Gigabit LAN
	Integrated Gigabit LAN
	Integrated Gigabit LAN

	Chassis
	SilverStone Sugo SG01-BF
	SilverStone TJ08-B
	SilverStone SG04B-H* 

	Power
	OCZ Fatal1ty OCZ550FTY
	PC Power & Cooling S75QB
	Corsair CMPSU-1000HX

	Optical
	LITE-ON iHAS322-08 DVD±RW
	LITE-ON iHAS422-08 DVD±RW
	LG GGC-H20LK BD/HD-DVD

	Total Price
	$593 
	$1,296 
	$2,440 



The enormous CPU cooler is sure to give the mid-priced system a huge overclocking lead over its high-priced competitor, while the cheapest system relies on its low-wattage processor to keep overclocked temperatures down. With overclocking a big part of today’s value assessment, will the smaller systems remain competitive?


Test Settings
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	Base And Overclocked Performance Settings

	Component
	$600 PC
	$1,300 PC
	$2,500 PC

	CPU
	Intel Pentium E5200
	Intel Core i7 920
	Intel Core i7 920

	2.50 GHz, FSB-800
	2.66 GHz, BCLK 133 MHz
	2.66 GHz, BCLK 133 MHz

	CPU Overclock
	3.5 GHz (10.5x 333.3 MHz)
	3.44 GHz (20 x 172 MHz)
	3.25 GHz ( 21 x 155 MHz)

	FSB-1333, 1.224 V Core
	1.296 V Core
	1.0375 V Core

	RAM
	G.Skill F2-6400CL4D-4GBHK
	G.Skill 10666CL7T-6GBPK
	Mushkin 998679 (6.0 GB Kit)

	DDR2-800, 4-4-4-12, 1.80 V
	DDR3-1333, 8-8-8-19, 1.56 V
	DDR3-1600, 7-8-7-20, 1.65 V

	RAM Overclock
	DDR2-800, 4-4-4-12, 1.80 V
	DDR3-1378, 8-8-8-19, 1.56 V
	DDR3-1550, 7-7-6-14, 1.65 V

	Motherboard
	ASRock G41M-LE
	DFI LANParty Jr X58-T3H6
	DFI LANParty Jr X58-T3H6

	Graphics
	XFX GeForce GTX 260-216
	2 x BFG GeForce GTX 260
	2 x EVGA GeForce GTX 295

	576 Mhz GPU, GDDR3-2000
	590 MHz GPU, GDDR3-2000
	576 MHz GPU, GDDR3-2000

	Graphics Overclock
	633 MHz GPU, GDDR3-2000
	600 MHz GPU, GDDR3-2060
	652 MHz GPU, GDDR3-2444

	Power
	OCZ Fatal1ty OCZ550FTY
	PC Power & Cooling S75QB
	Corsair CMPSU-1000HX

	Hard Drives
	Seagate 7200.12 500 GB 
	WD Caviar Black 640 GB
	2 x Western Digital RE3 500 GB

	Sound
	Integrated HD Audio
	Integrated HD Audio
	Integrated HD Audio

	Networking
	Integrated Gigabit LAN
	Integrated Gigabit LAN
	Integrated Gigabit LAN



Further overclocking details can be found in the build article of each system.

	Benchmark Configuration

	3D Games

	Crysis
	Patch 1.2.1, DirectX 10, 64-bit executable, benchmark tool

	Test Set 1: High Quality, No AA

	Test Set 2: Very High Quality, No AA

	Far Cry 2
	DirectX 10, in-game benchmark

	Test Set 1: Very High Quality, No AA

	Test Set 2: Ultra High Quality, 4x AA

	S.T.A.L.K.E.R.: Clear Sky
	Average of 4 segments "A-Tested Object"

	Test Set 1: High Preset, DirectX 10, EFDL, no MSAA

	Test Set 2: High Preset, DirectX 10, EFDL, 4x MSAA

	World In Conflict
	Patch 1009, DirectX 10, timedemo

	Test 1: Very High Details, No AA / No AF

	Test 2: Very High Details 4x AA / 16x AF

	Audio/Video Encoding

	iTunes 8
	Version: 8.1.0.52 (x64)

	Audio CD ("Terminator II" SE), 53 min.

	Default format AAC

	Lame MP3
	Version: 3.98 64-bit (07-04-2008)

	Audio CD "Terminator II" SE, 53 min.

	.wav to MP3

	TMPGEnc 4.6
	Version: 4.6.3.268

	Import File: "Terminator 2" SE DVD (5 Minutes)

	Resolution: 720x576 (PAL) 16:9

	DivX 6.8.5
	Encoding mode: Insane Quality

	Enhanced multithreading enabled using SSE4

	Quarter-pixel search

	Xvid 1.2.1
	Display encoding status = off

	Mainconcept Reference 1.6.1
	MPEG2 to MPEG2 (H.264), Mainconcept H.264/AVC Codec, 28 sec HDTV 1920x1080 (MPEG2), Audio: MPEG2 (44.1 kHz, 2 Channel, 16-Bit, 224 Kb/s), Mode: PAL (25 FPS)

	Productivity

	Autodesk 3ds Max 2009
	Version: 11.0, Rendering Dragon Image at 1920x1080 (HDTV)

	Grisoft AVG Anti-Virus 8.5
	Version: 8.5.287, Virus database 2094, Benchmark: Scan 334 MB Folder of ZIP/RAR compressed files

	WinRAR 3.80
	Version 3.80, WinZip Command line Version 3.0, Compression = Best, Dictionary = 4,096 KB, Benchmark: THG-Workload (334 MB)

	WinZip 12
	Version 12.0, Compression = Best, Benchmark: THG-Workload (139 MB)

	Synthetic Benchmarks and Settings

	3DMark Vantage
	Version: 1.02, GPU and CPU scores

	PCMark Vantage
	Version: 1.00, System, Memory, Hard Disk Drive benchmarks, Windows Media Player 10.00.00.3646

	SiSoftware Sandra 2009 SP3
	Version 2009.4.15.92, CPU Test = CPU Arithmetic / Multimedia, Memory Test = Bandwidth Benchmark




Benchmark Results: Crysis And Far Cry 2


[image: ]
As if by magic, the $1,250 system’s two factory-overclocked GeForce GTX 260 graphics cards edge out the $2,500 system’s quad-GPU dual GeForce GTX 295s at default settings. Adding better overclocking capability to the much larger $1,250 system turns a pin prick into a bloodbath. The $625 system’s playability at 1680x1050 makes it a great match for low-cost, mid-sized monitors.
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A big turnaround for the $2,500 PC at Very High details indicates a CPU bottleneck at the lower settings. The $1,250 system still wins at 1280x1024, but we doubt anyone who spends this much for a system would be satisfied with the legacy 4:3 resolution.
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Something just isn’t right with Far Cry 2, as all systems appear CPU-limited in every configuration, yet the $1,250 system’s base speed matches the $2,500 build’s overclocked performance. These two machines use the same processor, and Quad-SLI was enabled in the $2,500 system’s driver interface.


Benchmark Results: Clear Sky And World In Conflict
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The overclocked $2,500 PC stays ahead of the pack in S.T.A.L.K.E.R. at high-resolutions, but not by the high margins we expected. Once again, we checked the driver and found no issues with the $2,500 PC.
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In a repeat of what we first saw in Crysis, turning up S.T.A.L.K.E.R details finally allows the expensive system to show off its added GPU cores.
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Without anti-aliasing (AA), the overclocked $625 system proves that it's a true survivor while the overclocked $2,500 PC struggles for the lead. Cranking up both AA and AF provides an opportunity for the $2,500 machine to show off its powerful graphics solution. 


Benchmark Results: A/V Encoding
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Proof that Apple's media software isn’t optimized for more than two threads is seen when the weakest processor—when clocked higher—beats everything else in iTunes.
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Lame shows the stock speed $1,250 and $2,500 systems with exactly the same performance, which is expected for two machines that have the same processor. Yet, the cheaper of these takes a huge lead when overclocked, thanks almost entirely to its oversized CPU cooler and, by extension, its larger case.
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TMPGEnc and Mainconcept love quad cores, and the $1,250 machine’s better overclocking capability again puts it ahead.


Benchmark Results: Productivity
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3ds Max punishes the two-core $625 build, while the $1,250 system’s good overclock lets it top the $2,500 machine.
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The $2,500 PC finally leads an application benchmark in AVG, likely because two drives in Level 0 comprise a faster storage system.
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WinRAR favors quad cores and faster drives, while WinZip appears more clock-speed oriented.


Benchmark Results: Synthetics


[image: ]
3DMark shows nearly-perfect scaling for the graphics systems of each machine. Because it was the last graphics benchmark tested without any change in software, the $2,500 machine’s huge win here helps to prove the legitimacy of its configuration, in spite of losses in a few games.
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PCMark has both graphics and hard drive test components, favoring the $2,500 machine’s quad-GPU graphics and Level 0 hard drive arrays.
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Sandra's Arithmetic and Multimedia benchmarks show “how it’s done” in overclocking: start with a roomier case, add an oversized CPU cooler, and crank up the BIOS settings.
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The $2,500 PC uses faster memory to boost its Sandra bandwidth score, while the $625 system is handicapped by Intel’s previous front side bus (FSB) technology.


Power, Average Performance, And Efficiency


[image: ]
A Quad-SLI array of two GeForce GTX 295 graphics units puts the $2,500 build at a huge disadvantage in our power consumption test. The $625 system is a true energy saver by comparison.
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Second-place performance simply isn’t good enough for a system that costs nearly twice as much and uses nearly twice the power. We don’t need to see an efficiency chart to know where the $2,500 system is going to stand, but what about the other systems?
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The red bars are most significant in the chart above, as these are calculated by dividing performance by power consumption using the most miserly system as a baseline. Overclocking gave the $625 PC an average performance boost of 31% with a net power increase of 12%, increasing efficiency by 17%.



Efficiency for the $2,500 build is horrific, but overclocking the $1,250 system brings it at least up to the $625 system’s efficiency baseline.


Conclusion


[image: ]
We didn’t need to build compact systems to know that cooling limits translate into overclocking limits, but we were shocked to find that the $2,500 system’s case didn’t provide enough ventilation, even at default CPU settings. The distance between the motherboard and power supply is inadequate to support a high-performance cooler, and the stock Intel fan was too weak to function properly within the low-pressure area below the power supply fan. The only solution we could immediately find was to reduce CPU core voltage below the default setting.


An alternative solution is to start the build with a lower-wattage processor, and the results from our $625 system’s E5200 were phenomenal for its price class. Efficiency wasn’t the only strength of this low-cost system, as it even won a performance benchmark and was fast enough to power through games at a 1680x1050 pixel resolution. At 3.50 GHz, we’re sure the overclocked dual-core processor was strong enough to support an even better graphics solution, although finding the limit of CPU power across multiple graphics configurations is beyond the scope of today’s competition.



The $1,250 build offers a second solution to the CPU-cooling conundrum in its tried-and-true combination of a larger case and cooler. The fact that this overclocked configuration won today’s performance shootout is enough to diminish builder complaints about inadequate space, especially since Micro-ATX supports the same area around the CPU as the full-ATX standard does. Blame Xigmatek for the CPU cooler clearance problem, since the chipset sink is far enough away from the socket to support Intel’s large-round boxed cooler. We even test mounted the similarly-monstrous Cogage True Spirit to confirm that Xigmatek shouldn't have encountered such serious mounting issues, and the True Spirit fits in the proper orientation with around 6 mm clearance. A change from Xigmatek to Cogage cooling would be enough for us to recommend the remaining parts to anyone who can live with a mid-sized mini-tower system.



While inadequate cooling beset our $2,500 build, we can still endorse the use of compact cases with some performance processors, but they should be limited to  dual-core versions. Rather than build a box that can do everything, a viable compact performance system could focus on gaming by maximizing graphics power within the limits of Intel’s Core 2 architecture. Anyone seeking even more CPU power should choose either a larger case or one with an integrated cooling system that functions better in tight constraints than Intel’s boxed cooler.



But heat management wasn’t the biggest disappointment of the $2,500 build. Instead, it was the inability of its Quad-SLI graphics to pull ahead at resolutions below 1920x1200 pixels. This combination of cards really only leads at 2560x1600 pixels, with the exception of an AA issue at this resolution in Crysis and S.T.A.L.K.E.R. And while most gamers probably don’t need AA at such high graphics resolutions, the fact that other systems were tested only up to 1920x1200 pixels means that Quad-SLI’s raison d’être was never examined in this Day 4 comparison. Thus, while some users will demand that we put the most powerful graphics solution in our most powerful system, this author is seriously considering dropping it from our next SBM. Your thoughts are welcome.
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OCZ Intros New 3.5-inch "Colossus" SSD - Print

 

http://www.tomshardware.com/news/OCZ-SSD-3.5-inch,7950.html
	
 8:11 AM - June  3, 2009 by Jane McEntegart

	Source: Tom's Hardware US



In keeping with this, OCZ today announced a 3.5-inch SSD dubbed Colossus. To be made available in the next two months you’re looking at 512 GB and 1 TB versions of the device. As for aesthetics, we're sorta diggin' the whole industrial look. All that aside, there’s nothing about pricing out there so we don’t know how much one of these things is going to set you back, but how much would you be willing to fork out?
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Sony Optiarc: Piloting Blu-ray Through the Crisis - Print

 

http://www.tomshardware.com/news/Blu-ray-BD,7959.html
	
 5:50 AM - June  3, 2009 by Patrick Schmid

	Source: Tom's Hardware US



We had the opportunity to talk to Sony Optiarc's European marketing director Ralf Wolf during this week's Computex show in Taipei, and the meeting revealed some interesting insight into the current state of the ODD business as well as upcoming Blu-ray developments. Clearly, the crisis hit hard on Sony Optiarc and other players on the optical market, but the firm perceives the crisis as a chance to purge this overly competitive market. Times in which market share stands above profit seem to be over. Sony seems to share this belief, as it took over NEC's 45% share in September of 2008, making the joint venture a wholly-owned subsidiary of Sony.

Blu-ray Technology Roadmap

"From a technology standpoint, Blu-ray is not a big deal anymore", Wolf said. The technology is considered fully mature by now, as all upcoming improvements are laid out in the latest specification. "We will of course see speed bumps like we it was the case with DVD technology a few years ago". In addition to that, many users probably wonder about future capacity options: Blu-ray technology is currently available with single and dual layers, each storing 25 GB (23.3 GiB). Future Blu-ray products can be based on three or four platters, effectively doubling the capacity. Up to six layers are technically feasible on Blu-ray.

Optical Storage vs. Hard Drives

Since hard drive prices are extremely low, we wondered whether or not Sony Optiarc considers convenience storage products such as cheap external hard drives a threat or an option to optical storage. "Blu-ray is already well established in professional markets, and it is a matter of time until BD products will finally reach low mainstream price points. We believe that there will be a coexistence of both technologies for many years to come". We can confirm this statement by the fact that some higher end NAS servers (network attached storage) are being equipped with additional Blu-ray hardrive to upgrade the capacity by 50%, or to add an on-line backup solution to the NAS device.

Is Blu-ray Media Cost Coming Down Now?

Ralf Wolf is confident: "Verbatim was the first to introduce LTH BD recordables, which represent a significant step to reduce cost for recordable media." LTH stands for "low-to-high" and basically means producing Blu-ray discs exactly like DVDs - pressing several layers from the top down. Current BD media production processes work the other way around and had required new production processes and tools. With LTH production, media manufacturers can actually reclycle most of their tools they've been using for DVD recordables, which, Sony Optiarc hopes, could finally bring down cost. "Cost could certainly have come down much earlier, but the crisis turned the market upside down."

What's Next? Maneuvring During the Crisis

Wolf said that the crisis hit the ODD business very early and very hard, as a large amount of drive orders was cancelled in late 2008. Part orders by Sony Optiarc and others were effectively almost cancelled and "it wasn't until early 2009 that momentum returned." In the next step, the incoming orders exceeded the remaining production capacities, which then created a shortage. And since the crisis is not over yet, demand comes and goes in unpredictable waves. "Only those who can manage these waves of tide and flood in market demand and handle part orders as well as inventory efficiently will do a good job in maneuvering during this heavy crisis." wolf smiled.

Next Stop: BD Recordables for Notebooks

Sony Optiarc is confident to see a stronger second half of 2009, also because of the next product generation that is coming up: "Expect to see more and more notebooks with built-in Blu-ray burners". Initially, BD recorders will add at least $150 to a notebook's retail price, but since BD recorders are one of the few differentiation features for notebook vendors, we expect a quick adoption in the upper mainstream and high end segments.
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ECS's Android Netbook: Under $500 - Print

 

http://www.tomshardware.com/news/ECS-Android-Netbook,7946.html
	
 6:21 PM - June  2, 2009 by Jane McEntegart

	Source: Tom's Hardware US




[image: Credit: gottabemobile]
Granted, this is just a really attractive dummy so we cant actually see how the whole thing runs, but based on the specs and the design, we’re completely sold. 
Computerworld puts the T800 8.9-inch device at 2.2 pounds even with its metallic casing. Running on a 1 GHz OMAP3, CW reports that ECS will offer a second device running at 800 MHz. Size and power aside, you’re looking at 512 MB of RAM, a 2.5-inch HDD or SSD, and a pair of internal Mini-PCIe slots for WWAN cards, 2x USB ports, a 4-in-1 card reader, and an audio jack. 
All in all it’s a sexy looking netbook that reminds us just a little of Sony’s not-a-netbook UMPC. That said, it’s got a decent enough (well, better than $900) pricetag along with Android, which is enough to tempt us. ECS is currently looking for OEMs to take on the device but expects the T800 to be available some time in Q4.
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Flash Player Receives GPU Support - Print

 

http://www.tomshardware.com/news/Flash-Player-Adobe-Nvidia,7954.html
	
 6:01 PM - June  2, 2009 by Kevin Parrish

	Source: Tom's Hardware US
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As a result, Adobe's Flash Player will finally receive GPU support, covering a "wide range of mobile Internet devices" that include netbooks, tablets, mobile phones, and other portable devices that would otherwise choke of Flash animation rendering without GPU acceleration. The support will span across a wide range of Nvidia GPUs, including Tegra, enabling full H.264 video playback, "uncompromised" Web browsing, and content derived from Adobe Flash.  
According to Nvidia, the purpose of the Open Screen Project is to provide a consistent runtime environment across multiple devices. Spearheaded by Adobe, the OSP's collective includes twenty-five industry leaders (including NBC Universal, LG, and Samsung), and seeks to enable the use of Adobe's  Flash Platform as a foundation to provide web content and other applications on televisions, desktops, mobile devices, and other commonly used devices. With Nvidia GPU acceleration, portable devices will have the ability to render Flash graphics comparable to desktop PCs. 
“NVIDIA and Adobe share precisely the same vision – visually compelling applications running on every device,” said Michael Rayfield, general manager, Handheld Business at NVIDIA. “Consumers don’t have to sacrifice streaming video performance on small inexpensive platforms such as netbooks. A Tegra-based platform enables the rich, smooth playback they expect from a desktop PC.”
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Until there’s a press release on the Microsoft website, the speculation and analysis will continue. A recent news report has a Microsoft executive committing to a hard date.

“We feel confident that we will deliver Windows 7 with our partners on Oct. 22,” Bill Veghte, senior vice president for Microsoft's Windows business, said to Dow Jones.

That’s the best piece of information we have yet regarding Windows 7’s release date, which also falls right in line with what we’ve heard before from Acer.

Of course, that could just mean that Windows 7 will hit RTM (release to manufacturing) on that date, except Dow Jones’ headline read, “Microsoft: Windows 7 To Be Generally Available Oct 22.” 

Microsoft then later clarified to Gizmodo, “General Availability (GA) is when consumers can actually purchase the software and PCs with the software preinstalled.”

This, along with all the guesses pointing at October, seems to indicate that Windows 7 will be out well in time for the holiday shopping season.
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We first got an eyes-on the BMW-designed Thermaltake PC case during CeBit and we liked the way it looked. Instead of just having one giant box for all the computer components to breathe the same air, the Level 10 separates everything inside a case into four parts -- the PSU, optical drives, hard disk drives and one for the CPU and expansion cards. Still, we didn’t know exactly how things worked on the inside or how it would circulate air for cooling.



Today we got an opportunity to go hands-on with it. Each compartment, including each drive bay, has its own cooling with a fan on the bottom and a fan on top. As expected, it’s not the most easy-access or mod-friendly case, but it still looks pretty cool.
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Acer today became the first company to announce plans to manufacture an Android netbook, giving it an arrival date of Q3 2009.

"Today's netbooks are not close to perfection at all. In two years, it will all be very different," said Acer’s global president for IT products Jim Wong. Speaking at Computex, Wong explained that if netbooks and mobile internet devices do not continue to evolve, people won’t want to buy them anymore, adding that they won’t be taking away the Windows-based netbooks rather offer both.

There’s nothing solid on price, though reports suggest it will be cheaper than the XP version. The only information we have is that the Intel Atom-based machine is set for a Q3 release. It’s also better than SkyTone’s Android offering which up until now, was the only netbook running the Google OS. At $250 for an ARM powered, 800 x 480 7-inch netbook, with 128 MB DDR2 and a 1 GB SSD, the Alpha 680 is unimpressive. With SkyTone's unit in "final testing" the race is on to become the first one to produce an Android netbook. Let's hope Acer doesn't disappoint 
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Hitachi today demonstrated what it said will bring prices of LCD panels down significantly, while bringing quality up: hot cathode fluorescent lamps, or HCFL.
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Most LCD panels shipping today are based on CCFL, or cold cathodes, but Hitachi told us today that its new HCFL technology not only gives superior brightness as well as lighting control, but utilize less energy and cost significantly less than emerging LED panels. With HCFL, LCD panels will achieve two to four times the watt output that a typical CCFL panel can do. Not only this, new LCD panels will also deliver more granular and accurate brightness controls. Most of all, Hitachi said that HCFL panels will require only two to three times less lamps, all while delivering more brightness.

On a 32-inch display, a HCFL panel will require anywhere from four to six lamps, while an older CCFL display can take up to 14 lamps. This of course, translates into significant power savings over the long haul.

When we asked about comparable LED panels, Hitachi indicated that there will be a huge cost savings. Current LED LCD TVs on the market command a high premium and we're excited to see a cheaper alternative show up.
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One of the few interesting end-user cooling devices we've come across on the show floor so far is Zalman's CNPS10X CPU cooler.

The behemoth of a heatsink utilizes a total of five heatpipes to conduct heat away from your processor, feeding all that thermal energy into an endless wave of fins. A big, high-CFM fan on the front cools the heatsink but what makes the device unique is the removable remote.

With the remote, you can adjust different speeds or put the unit into complete auto made. The remote can be plugged directly into the heatsink itself, or be operated by an extension cable.

We can't help but think some sort of short range wireless solution be integrated, for true wireless controlling of the heatsink inside the case. This way, you can have the chassis completely closed, but still have quick access to extra cooling at a finger's touch. The remote itself has 2 LEDs, a surface button and a wheel for adjusting speeds.

Zalman informed us that the CNPS10X will come in several different colors.
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This week Nvidia held a press event here at Computex in order to show off its technology and talk about its direction for future technology.


The interesting thing though is that the company spent little to no time on its GPU tech. Nvidia CEO Jen-hsun Huang spoke hardly a word about any upcoming technology in the company's pipeline for GPUs.



What Nvidia did spend most of its time talking about though is its CUDA technology, which focuses entirely on general, highly parallel computing. Much of what Nvidia has been talking in the last year has been about CUDA. The company has received some industry criticism recently for not putting enough emphasis on its GPUs.



While in a press meeting, we even overhead several journalists saying that "Nvidia hasn't had a major GPU breakthrough since the 8800 GTX."



One thing's certain, Nvidia is putting a lot of emphasis on CUDA.



Despite this, Nvidia did make an attempt at showing off its 3D glasses technology. Unfortunately, the tech demo didn't quite work right and many in the crowd were left wondering if Nvidia even realized that the demo didn't work. Unfortunately, no one spoke up, and instead gave hesitant applause. 



Could this really mean that AMD and Intel should safe guard their respective markets a bit more aggressively? Absolutely.
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Last week we heard an interesting but unconfirmed claim from the WinSuperSite that said that Microsoft was dropping the three application limit from Windows 7 Starter Edition. Good news: it’s true.

Windows Communications Manager Brandon LeBlanc confirmed the news with a post on the Windows blog, which read, “based on the feedback we’ve received from partners and customers asking us to enable a richer small notebook PC experience with Windows 7 Starter… We are also going to enable Windows 7 Starter customers the ability to run as many applications simultaneously as they would like, instead of being constricted to the 3 application limit that the previous Starter editions included.”

This does provide a significant upgrade to what most figured to be a cripped version of Windows 7. Now users will be free to run as many applications as their modest systems can afford to run.

What’s more, Microsoft said that, for the first time ever, it will be offering starter edition on small notebook PCs worldwide and not just in specific regions. That should help keep prices low in times where everyone is watching their wallets.

So what’s to keep Windows 7 Starter Edition from being the budget version that will do it all? Several things. Leblanc listed the following features that will NOT be a part of Starter Edition:

	Aero Glass, meaning you can only use the “Windows Basic” or other opaque themes. It also means you do not get Taskbar Previews or Aero Peek.
	Personalization features for changing desktop backgrounds, window colors, or sound schemes.
	The ability to switch between users without having to log off.
	Multi-monitor support.
	DVD playback.
	Windows Media Center for watching recorded TV or other media.
	Remote Media Streaming for streaming your music, videos, and recorded TV from your home computer.
	Domain support for business customers.
	XP Mode for those that want the ability to run older Windows XP programs on Windows 7.

With the three application limit is gone, are the above ‘limitations’ still reason enough for you to upgrade your Windows 7 license?
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AMD’s ‘Istanbul’ Opteron CPUs are now shipping ahead of schedule. AMD claims the processor will produce 34 percent more performance than the existing "Shanghai" quad-core processor at the same power requirements.



Originally, the 45-nm Istanbul had been scheduled to ship later in the year, but AMD president and CEO Dirk Meyer said that the company decided to "pull in" the timetable.



The  six-core server processor integrates with two-, four- and eight-socket servers using AMD’s Direct Connect Architecture



AMD said that systems based on the six-core Opteron processors are expected to be available beginning this month from Cray, Dell, HP, IBM and Sun Microsystems. HE, SE and EE versions are planned for the second half of 2009.



AMD listed the following as key features of its latest Opteron:



	Six true cores 
	HyperTransport Technology Assist (HT Assist) 
	Increased HT3 bandwidth 
	AMD-P power management technologies 
	AMD Virtualization (AMD-V) technology 
	Same power/thermal ranges as Quad-Core AMD Opteron processors 

So, what’s next for the Opteron? Look out for 12 cores in 2010 and an even more impressive 16 cores by 2011.
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Traveling to Taiwan for Computex usually yields a lot of components, future launches, and lots of random hardware.
This time however, we waned to find out a little bit more about what Intel had up its sleeve for Larrabee--the company's next generation graphics solution, that's suppose to blow the water out of everything in the market.

According to one close Intel partner that wished not to be named, this isn't the case. We were told that Larrabee is currently only capable of performance levels similar to Nvidia's GeForce GTX 285. While this isn't a bad thing in by any measure, it doesn't quite line up with a lot of the heat that we've been told.

The partner said that with current Larrabee silicon, things may change down the line, but it did not expect Intel's graphics solution to take the high-end of the market. At the time of Larrabee's release, both AMD/ATI and Nvidia will introduce newer and faster versions of its GPUs. Despite this, it's still important to keep in mind that Intel has always been an enabler of technology, pushing other industry leaders to adopt new technology. This was the case with Intel's infamous i740.

Intel told us several weeks ago that Larrabee would be taking the same approach as Intel's SSD drives. Silent. No frills. But market dominating when released.

At this point, we still think it's a bit too early to draw very solid conclusions, but, this is what we were told.
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Many of our mobile internet devices (MIDs) today are relatively underpowered. Given that the small devices are usually designed only for simple uses, they’re often of modest computational muscle. But Nvidia plans to shake things up with its Tegra chip technology.
A dozen new MIDs debuted at Computex today using Tegra, except that they weren’t quite the devices we expecting to get the Tegra-treatment. All of the Tegra-based devices were either netbooks or tablet when really, we're waiting for the technology to find its way to a PMP or cell phone.

Nvidia describes Tegra as a computer-on-a-chip with what it calls a “heterogeneous multiprocessor architecture.” A CPU runs the html and Java, an HD video processor that makes streaming HD video playback possible, and a GPU for a compelling user interface and for Flash acceleration.

Perhaps the biggest attraction of the Tegra is its computation power in relation to power draw. Nvidia advertised that Tegra devices are capable of: 

	Listening to music for 25 days straight on one charge
	Watching 1080p HD video for up to 10 hours
	Playing video games at 46 frames per second

We’re impressed at the audio and music playback claims, but the variance in games makes us a little unsure about that 46 FPS claim.

At Computex are the following models already on display: 

	Compal Communications, Inc. CN88 (netbook)
	ICD Ultra (tablet)
	Inventec Applications Corp. Rainbow (netbook)
	Mobinnova Mabo (tablet)
	Mobinnova ViewBook N910 (netbook)
	Pegatron Vivid (netbook)
	Wistron M5 (netbook)


[image: Mobinnova Tegra-based netbook]
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Digitimes today reports, citing industry sources, that Hewlett-Packard and Dell will both launch netbooks and all-in-one PCs based around Nvidia's Ion platform in the third-quarter of 2009. These sources went on to say that the machines from HP and Dell would be joined by Ion machines from Asus, MSI, Foxconn, Pegatron, and Lenovo.

Alright so since Nvidia itself confirmed that we’d be seeing either desktops, nettops, notebooks, netbooks, all-in-ones or motherboards from Asus, MSI, Pegatron and Lenovo, it’s hard to imagine theses sources would be wrong about HP, Dell or Foxconn. Anyone with anything substantial to announce will be announcing it this week at Computex so we hope to hear something interesting interesting from both HP and Dell.

Check out the full list of Ion partners by clicking here.
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New processors from Intel and AMD aside, Nvidia is probably feeling like the prettiest girl at the party right now and it’s easy to see why with Ion products from countless vendors across the show floor.

In with the Acer Aspire Revo and the just-announced Lenovo IdeaPad S12, Nvidia highlighted a few other Ion-based machines that we haven’t heard about. Among them was MSI's new Wind Box D200 as well as a ream of other nettops and netbooks from Asian ODMs, like ECS’s Morph nettop. All in all the company has listed 20 manufacturers as “Ion Partners” and asked everyone to check out all the products on the show floor. 

Rumors today also point to Ion-based computers from both HP and Dell in Q3 of this year. According to Digitimes, two American companies could be all set to add to the plethora of offerings already announced.

Nvidia’s full list of Ion partners is below.

	Manufacturer
	PC Type
	Model 

	Acer
	Desktop
	AspireRevo

	AsRock
	Desktop
	Ion 330

	Asus
	Motherboard
	C2N7A-I

	Asus
	All-in-One
	eeeTop ET2002

	Colorful
	Desktop
	iHTPC

	ECS
	Desktop
	7AT-3L

	ECS
	All-in-One
	Morph-I

	Flextronics
	All-in-One
	Cobra-2

	Flextronics
	Desktop
	Dove-2

	Funtwist
	Desktop
	FION 330

	ICD
	All-in-One
	Kitchen PC

	Lenovo
	Notebook
	IdeaPad S12

	MSI
	Desktop
	Windbox D200

	MSI
	All-in-One
	Windtop AE2201

	Pegatron
	Desktop
	IPP7A-CP

	Pegatron
	All-in-One
	IPP7A-DF2

	Pegatron
	Motherboard
	IPX7A-ION

	TCL
	All-in-One
	Ruiyi 1010

	Telcast
	Notebook
	TL-1000N

	Weibu
	Notebook
	N10A

	Zotac
	Motherboard
	ION-ITX
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The past year has been one of the netbook, partially made possible with the Intel Atom processor. While netbooks were modestly powered, they were top notch when it came to portability and battery life. But for the consumer who wants a little more power (and style), Intel’s consumer ultra low voltage processors are here.

Intel announced several new chips at Computex today, one being the 1.3 GHz SU2700. The CULV chip features a thermal design power 10W, which compares favorably to the standard volt processors TDP of 25W to 35W.  Such chips are suitable for laptops 0.8- to 1-inch thick, weighing 2 to 5 pounds that are quieter and typically have longer battery life (Intel estimates over 7 hours with a 57WHr battery) at mainstream system price points. 

Intel also introduced the new GS40 chipset to go along with the new ULV chips, which features an HDMI output – which should be put to good use thanks to the added power of the Core 2 Duo that simply isn’t part of the Atom’s arsenal (at least not without a little help from the Nvidia Ion).

"With an ultra-thin laptop powered by Intel ultra-low voltage processors, consumers experience a unique balance of performance and power consumption that is incomparable in the market today – all in a slim, sleek package," said Mooly Eden, vice president and general manager of the Mobile Platforms Group at Intel. "And at mainstream price points, Intel is proud to deliver ultra thin for all."

Stay tuned for more from Computex throughout the week.

Tom's Hardware - http://www.tomshardware.com




                This article was downloaded by calibre from http://www.tomshardware.com/news/intel-culv-cpu-chipset-notebook,7938.html#xtor=RSS-181





            | Section menu
            | Main menu
            |
        

            | Next
            | Section menu
            | Main menu
            | Previous
            |
            


Intel/Psion Strike Deal Over "Netbook" - Print

 

http://www.tomshardware.com/news/Intel-Psion-Deal-Netbook,7935.html
	
12:31 AM - June  2, 2009 by Kevin Parrish

	Source: Tom's Hardware US




[image: ]
Intel and Psion Teklogix have resolved the "netbook" naming issue, with the latter company dropping its lawsuit according to various reports. Previously, Psion contended the use of the term "Netbook," as it registered the name with the trademark office when it originally released its "Netbook Pro" handheld computer back in the 1990s. Although the company ceased the manufacturing of its Netbook Pro device in 2003, Psion claims that the Netbook Pro still brings in revenue, $13,650 in fact this past March.
However, in 2008, Intel began using the "netbook" term, labeling its Atom-charged, low-powered sub-notebooks with a label originally thought to be defunct. The name caught on in the industry, ruffling a few Psion feathers in the process. The company thus went after corporations who used the "netbook" term including Google, Intel, and Dell, sending out cease-and-desist orders. Intel, on the other hand, disagreed with Psion's stake in the "netbook" terminology, claiming that the Psion trademark was in fact invalid, and that the Netbook Pro isn't bringing revenue as Psion claims. Both Dell and Intel filed suit against Psion to have the trademark revoked; Psion filed a countersuit against Intel for "unauthorized" use of the "netbook" term while promoting its Atom processors and chipsets. 

As of today, a spokesman for Intel told Register Hardware that the two companies have "worked out their differences" in an out-of-court agreement, but didn't elaborate on any details. The only official word stemming from the settlement (so far) came from Psion itself, saying that it will "voluntarily withdraw all of its trademark registrations for [the term] 'netbook'." The company also said that it agreed to waive all rights against third parties "in respect of past, current or future use of the 'netbook' term."
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RESEDA, CA – With a slew of wireless fidelity standards already making purchasing a new router a complete headache, Earth’s greatest living actor, Sylvester Stallone, has decided to throw his gloves in the ring and compete against the likes of Linksys and Motorola for the undisputed title of Internet router champion of the world. 



‘SlyFi’, as he’s calling it, will be capable of transferring up to 1GB in less than 12 parsecs.

“I just thought, hey, you know, like, I just finished shootin’ The Expendables so I’m done with movies for a while,” commented Stallone, star of such memorable movies as Stop! Or My Mom Will Shoot, Over the Top, and Rocky V, while eating a bacon cheeseburger at a Carl’s, Jr. in Reseda. “And, you know, I wanted to stay, like, uh, relevant in today’s ever-changing world of technology,” 

The SlyFi wireless standard will initially be licensed only to Stallone’s technology development startup company First Internet Systems Technology, or F.I.S.T. 

“I got this guy, Walter P. Martishius – he did the art direction on Demolition Man – to design the router,” Stallone boasted. “I had to sit down and he did this, uh, plaster cast of my chest and biceps that he based it on.” The router is, indeed, shaped like his impressively hairless chest and rope-veined arms, with LED indicator lights in the nipples.

Not to be outdone by Stallone’s SlyFi, Cisco’s router manufacturing branch Linksys has copy-protected no less than three new wireless standards, including GuyFi, a low-spectrum standard aimed to work exclusively with desperately single women’s computers, CryFi, which will include a special router that is powered by the tears of orphaned children, and HawaiiFi-O, which needs no explanation. 

The SlyFi standard should be approved by August, and will coincide with a release of the exclusive SlyFi router at Planet Hollywood locations worldwide.



[• This story, marked with a • is weekend entertainment content only and should not to be considered factual ]
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“Billy Mays, here, for Microsoft’s amazing new entertainment device,” will be the new audio refrain soon blasting out of TVs far and wide.

Microsoft has hired the omnipresent pitchmen Billy Mays to help convince a skeptical public to buy its new handheld media device, the Zune HD. The company is hoping Mays will be able to do for Zune HD what he has done for other products, such as OxiClean.

The move represents what some analysts deem to be a natural progression for Microsoft’s advertising campaigns. “They are following one of the basic tenants of advertising and promotion theory,” says Professor Jim Work of the Wharton School of Business. “Microsoft first started with a series of Jerry Seinfeld commercials that were about as easy for the general public to understand as a Jackson Pollock painting or a voicemail message from Bob Dylan. When that failed, Microsoft decided to put itself in the customer’s shoes with people trying to find low-cost computers that, coincidentally, were unavailable in Apple form. Finally, the company has decided to throw caution to the wind with the incessant yelling of Billy Mays.”

Whether or not this strategy will work remains unclear. Few doubt Mays’ ability to sell new products to the public. However, the products he usually pitches fill voids in the marketplace, with Mays playing the role of educator, helping people solve problems with which they can readily identify. In this case, however, the Microsoft Zune HD is attempting to go up against an established competitor in the Apple iPhone and iPod Touch.

Apple doesn’t seem to be very worried about the upcoming Zune. Previous versions have failed to put much of a dent in any of the iPod line. Sales seem to have been restricted to Bill Gates’ children (who the billionaire refuses to allow own any Apple devices) and those still hoping that HD DVD will beat out Blu-ray in the format wars.

Also, with Apple holding, and vowing to vigorously defend, the patents on multi-touch techniques for portable devices, it is unclear how Microsoft plans to make the Zune HD more user-friendly than the iPod Touch. All these complications ensure that Mays has his work cut out for him with this product, but it would be foolish to count him out just yet. The full specifications for the Zune HD haven’t been released. If it turns out the unit is able to help vacuum up red wine spills, Mays might just have a shot.

[• This story, marked with a • is weekend entertainment content only and should not to be considered factual ]
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If you are like us, you enjoy Sci-Fi like an addiction.

But have you ever wondered what it would be like if our favorite characters battled it out to the death in the ring to prove, once and for all, who was the biggest bad-ass of them all?

T-800 vs. R2-D2 and C-3P0
R2D2 and C-3P0 put their love and lives on the line to fight what could be one of the most mismatched fights since Apollo Creed was stricken down by Ivan Drago in Rocky IV.  While R2-D2 does have moxie and battle experience, that alone cannot make up for the total lack of combat skills and ring presence of his life partner, C-3P0. The T-800, on the other hand, is a killing machine (no pun indented). Speed, power, and unmatched determination should make short work of the two mechanical queens.

Prediction: T-800 By way of KO, 1:45 Round 1.

Tom Servo vs. Optimus Prime 
Tom Servo, the wise cracking, B-movie-watching bubble gum machine takes on Super Heavyweight Optimus Prime. The more cerebral fighter is Servo, so he should be able to stick and jab his way into the second round, but his lack of dedication to cardio will prove to be his undoing and will be overwhelmed by the size and strength of the Autobot leader. 

Prediction: Optimus Prime by way of crushing, 3:02 in Round 2.

R.O.B. vs. Johnny 5
Robotic Operating Buddy for the NES  (or R.O.B., for short) is set to take on Johnny 5 for the long awaited grudge match, billed as "Most Useless Robot of the 80's". Expect to see no love lost for these two mortal enemies. Rumor has it that the long-time buddy, creator, and trainer of Johnny 5, Steve Guttenberg, has switched camps to train R.O.B. The fall-out between the two former best friends allegedly came about when Johnny 5 was offered the staring role of  "Carey Mahoney" in the new Police Academy film, Police Academy 8: The Hunt for Bin Laden. This could be one of the top fights of the night, so don't blink.

Prediction: Johnny 5 by way of laser decapitation, 1:52 in Round 3


[image: ]
Al Gore vs. RoboCop 
Former Vice President, Nobel Prize winner, and teen heartthrob Al Gore takes on the king of Chaotic Good and self-proclaimed People’s Champion, RoboCop. Al Gore is coming off of a serious ACL tear that he sustained on MTV's “Krumping for Mother Earth" dance-off and would be wise to take the fight to the ground, where he can impose his will over the heavy-handed RoboCop. Not without his own injury problems, RoboCop is coming off a tough victory over the heavily favored Mechagodzilla and may not be at 100%. This should go the distance.  
Prediction: Draw. 
Thundercleese vs. Rosie the Maid (from “The Jetsons”) 
After Rosie broke one of his prized lawn gnomes, Thundercleese went on a killing rampage and actually made a half-man, half-dog zoot suit out of George and Astro Jetson. Thundercleese went on record saying that if Rosie did not meet him in the cage, that he would target Elroy and Judy next. This has left this simple household cleaning bot with no choice but to come out of retirement and take on the outraged killbot. Thundercleese's agent Drew Rosenhaus has guaranteed nothing short of a first round beheading and the early money has Rosie at a 50-1 long shot; but with Thundercleese's rage at such a high level, this has upset of the year written all over it! 
Prediction: Upset! Rosie the Maid by way of Clubbing with vacuum cleaner, 0:52 in Round 1. 
Bender vs. Marvin the Paranoid Android  
Bender Bending Rodriguez takes on the ever-depressed Marvin the Paranoid Android, and this should be nothing less then a slugfest. With Marvin's legendary chin and total lack of caring for his well being, this epic battle should prove to be more than a match for Bender. But losing is one thing that the master of one-liners is not accustomed to. This battle may not be for the faint of heart. Expect to see lots of oil spilled over the mat and spot-welding done between rounds to keep the fighters going that extra round. 
Prediction: Bender by split decision.
[• This story, marked with a • is weekend entertainment content only and should not to be considered factual ]
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Alienware’s been teasing that a new gaming laptop’s on the way. The announcement wasn’t set to come out for another few more days, PC World’s got all the details on the next behemoth laptop from this boutique PC builder.

The M17x, as the name suggests, is a 17-inch laptop and pricing starts at $1,799. That’s just a starting point, however, as the price goes up with the hot option to upgrade to dual 1 GB Nvidia GeForce GTX 280M GPUs.

PC World lists these as standard and upgrade options:

	A single 1 GB nVidia GeForce GTX260M GPU (upgradable to dual 1 GB nVidia GeForce GTX 280M GPUs for your sweet high-end graphic needs)
	An Intel Core 2 Duo 2.4 GHz P8600 CPU (upgradable to a Core 2 Extreme Quad-Core CPU)
	4 GB of RAM (Up to 8GB of 1333 MHz DDR3 RAM)
	A 250 GB 7200-rpm hard drive (upgradable to a 1 TB 7200-rpm or to 512 MB of solid-state storage capacity [RAID 1 or RAID 0]; users can swap out hard drives by removing the battery)
	A slot-loading DVD-RW drive (upgradable to dual-layer Blu-ray Disc)
	A nine-cell battery
	An nVidia GeForce 9400M G1 GPU with HybridPower technology (the big bonus here on the motherboard helps you get decent scaled-down graphics when you don't need the dual-card megaton firepower; it kicks in when plugged into AC power)
	802.11n Wi-Fi
	An optional 1920-by-1200-resolution edge-to-edge LCD

All that power is contained in a not-so-small package measuring 15.98 x 12.65 x 2.11 inches and weighing a whopping 11.68 pounds. Does that sound appealing enough to make this your portable PC gaming rig?
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Yesterday, the "Bringer of Bing" (aka Microsoft) issued a security advisory that reports on a new vulnerability in Microsoft DirectX, specifically in Microsoft DirectShow. 
While DirectX security flaws are not uncommon, end-users generally receive alerts stemming from other Windows OS and Internet Explorer vulnerabilities; DirectX is usually associated with PC gaming. However, in the case of this incident, Microsoft says that the problem is limited, but remains quite active.

According to the company, the DirectX vulnerability allows remote code execution if the end-user opens a specially crafted QuickTime media file. Current investigations reveal that Windows 2000 Service Pack 4, Windows XP, and Windows Server 2003 are highly susceptible to an attack; Windows Vista and Windows Server 2008 are not vulnerable. Microsoft also said that if successful, the attacker could gain the same user rights as the local user. Consumers whose accounts are configured to have fewer user rights on the system could be less affected than users who operate with administrative user rights.

"In a Web-based attack scenario, an attacker would have to host a Web site that contains a Web page that is used to exploit this vulnerability," the company said, describing a mitigating factor. "An attacker would have no way to force users to visit a malicious Web site. Instead, an attacker would have to convince them to visit the Web site, typically by getting them to click a link that takes them to the attacker's Web site. After they click the link, they would be prompted to perform several actions. An attack could only occur after they performed these actions."

While the company is currently working on a patch, Microsoft has provided an auto workaround here that can be used by way of a simple click. The fix actually disables QuickTime parsing automatically, however consumer who wish to do so manually will need to read the directions, as it involves altering the registry.
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Playing a game through a web browser isn’t anything new, but now we’re starting to see some rather rich experiences that are far beyond the casual games of Bejeweled. One go at Quake Live is enough to prove to anyone that a real, even hardcore, gaming experience is achievable through a browser plug-in – and that’s the direction that EA Sports is taking Tiger Wood PGA Tour.



EA today announced today that the next Tiger Woods golf game for PC and Mac won’t be shipping on physical media, but rather as a browser game. As such, it won’t require any game installation or additional peripherals, though it will demand an internet connection.



"Tiger Woods PGA Tour Online is for anyone who loves golf and is on-the-go," said Executive Producer Mike Taramykin. "Whether you have ten minutes on your PC in the office, or hours on your Mac at home, this is a golf game that makes time for you. With Tiger Woods PGA Tour Online, golf lovers can satisfy their golf fix anytime."



EA said that at launch Tiger Woods PGA Tour Online will include several world class championship courses, such as Pebble Beach, TPC Sawgrass and St. Andrews, while additional new courses will be available on a regular basis. It being an online game means that EA can arrange tournament events easily, as all players will be on a level playing field.



Tiger Woods PGA Tour Online will be offered through a multi-tiered subscription in fall of 2009, but EA didn’t offer specifics on pricing or if there would be a free-to-play option.
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Asus is heading to Mars, but not in a planetary sense.
The company has gotten frisky and has designed the Asus Mars 295 Limited Edition, a revamp of the GeForce GTX 295 reference card that uses the same device ID and existing Nvidia drivers. The difference here isn't exactly a complete makeover, but rather the implementation of several special features not found on other GeForce GTX 295 helpings currently on the market.

According to TechPowerUp, the Asus Mars 295 Limited Edition uses two G200-350-B3 GPUs, the same processors used on the GeForce GTX 285. Mounted on a dual-layer PCB (printed circuit board), Asus has loaded 32 memory chips (16 per PCB) and opened up the GDDR3 memory interface to 512-bit, enabling a full 4 GB of memory (2 GB for each processor). The GPUs themselves, one on each PCB, have all the 240 shader processors enabled (1476 MHz), however they still clock in at 648 MHz, the memory at 2400 MHz each.

Along with 16, high-density 0.77 ns Hynix memory chips, the GPU and its companion NVIO2 processor, each PCB also holds a 6-phase digital PWM power circuit that draws auxiliary power from an 8-pin PCI-E power connector. One layer holds the PCI-Express bus interface and an undisclosed third-party bridge chip (PLX or IDT, perhaps) rather than the standard nForce 200.

On the electrical front, overclockers should get a kick out of the Over Current Protection provided by the fused power circuit. The card also supports software voltage control by way of a Volterra VR controller on each PCB, supporting the 12C interface. To keep everything cool, the custom Asus card uses the same single leaf-blower found on the reference cards, however the board features longer internal bridges that can accommodate third-party coolers. Unfortunately, end-users will have to give up an expansion slot, as the card takes up two spaces, making it slightly higher than the reference card. Still, with all the Nvidia meat packed into one card, it's worth the sacrifice.

For now, the card isn't scheduled to hit the market, but it may make an appearance at Computex. As it stands, Nvidia may send Asus into time out, as the former company has a strict policy or restricting its partners from custom-designing the GeForce GTX 295. However, Asus played it smart and used the GTX 285 processors, and has even made the GPUs Quad-SLI capable. Hopefully we'll get a glimpse during Computex, and see if this monster card can deliver the goods.

Image: courtesy of TechPowerUp
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Those of us who have used Windows 7 see it as being a worthwhile upgraded solution for both users of Vista and XP. We think it fixes and improves nearly every aspect of the OS.

So why would anyone buying a new PC packed with Windows 7 want to downgrade to Windows XP, or even Vista? Other than for business compatibility reasons, we can’t think of any (and even then, Windows 7 has XP Mode).

According to TechARP, Windows 7 Professional and Ultimate editions will include rights to downgrade to either the equivalent version of Windows Vista or Windows XP Professional (or Tablet PC).

All of these options will supposedly be available for a limited time only, as Windows XP downgrade rights might not make it past more than six months into Windows 7’s general availability.

Clearly, the option to downgrade allows Microsoft to sell Windows 7 licenses with new PCs while giving OEMs a way to sell to customers not yet ready for the latest software. 
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We’re well aware that we’re in a recession and that the tech sector is going through hard times. Dell announced to investors yesterday that its quarterly earnings are down 63 percent as compared to last year. Ouch.

Much of the decline isn’t due to consumers hanging onto their wallets, however, as it’s businesses that are deferring spending. Large Enterprise revenue decreased 31 percent from a year ago, as many large IT departments have shrunken budgets. Revenue from small and medium businesses saw nearly the same decline at 30 percent decrease from a year ago. Revenue from the public sector decreased by 11 percent decrease, thanks to a growth in larger government accounts.

Consumer revenue was down 16 percent, but interestingly, shipments increased 12 percent over last year. It seems that even in times of a cash crunch, consumers still want their computers, albeit cheaper ones.

“We’re continuing to transform the company on the cost side and delivering strong cash flow,” said Michael Dell, chairman and chief executive officer. “Re-establishing cost leadership and having flexibility to invest in our business will position us well as IT spending improves.

“Signals about the demand environment are mixed, but we’re preparing for what we believe will be a powerful replacement cycle, with virtualization and managed services playing larger roles in what customers want and Dell provides,” Dell added.

The replacement cycle that Dell is referring to is likely the release of Windows 7 and a new generation of chips from Intel based off of the Nehalem architecture. Are you holding off any upgrades in anticipation of what’s just around the corner?
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The LCD display is typically the most power-sucking device on a notebook computer, but it’s a technology that’s required for the whole package to be useful.

The display isn’t something that can be trimmed or shrunken to save on power, so we’re going to need a new technology to make screens more efficient. Enter the 3qi screen from Pixel Qi, a company founded by former One Laptop Per Child (OLPC) CTO Mary Lou Jepsen, which look like it could quickly change the ways we view our notebooks – literally.

In order to view our displays outdoors or in bright conditions, normally the user has to crank up the brightness on the LCD, thus further draining the battery. Pixel Qi’s technology allows for the display to operate in a backlight-free mode much like the e-ink displays on book readers.

“What you're looking at is a screen that's entirely reflective,” said John Ryan, chief operating officer at Pixel Qi, in a PC World story. “It's just running like e-paper so that it's running on the ambient light. It's not fighting the office light , it's not fighting the sunlight. That makes it better for reading but it also cuts the power consumption. The backlight in the screen is typically the largest power drain in any notebook computer.”

The company today released a couple of photos of the display in action.

“By popular demand here is the first picture of our new screen. In the above picture, two 3qi screens are shown side-by-side: one of our screens is in full color saturation with its backlight on, the other of our screens is shown in its epaper mode with backlight off. These screens will be available this fall in netbooks and ebook readers. Size: 10.1″ diagonal.


[image: ]

PS: I’ve had many requests for a peak at the 3qi screen outdoors: I took the snapshot below yesterday, on my iphone (sorry, it’s just not a great camera) outside in the hot tropical sun. The laptop is on top of a shrub. Apologies for the glare from the metal bezel of the screen; this will of course be covered up in a real product. Nonetheless, we think its a stunning screen.


[image: ]

We can’t wait to go eyes-on with these at Computex next week.
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Last year we spoke to AMD briefly about its new Changing the Game initiative and while there wasn’t much to tell then, AMD is still at it a year on. We caught up with the company yesterday for a little one on one and asked how things had progessed in the since the launch and more importantly how things will go over the next 12 months.

When it was announced, AMD’s Changing the Game was the first effort from the newly formed AMD foundation dedicated to supporting initiatives that encourage and facilitate science, technology, engineering and math learning for current and future generations (STEM skills). In June of last year AMD said it planned to award grants to non-profit organization aimed at improving technical skills by teaching children to develop games with social content. 

The idea is to educate kids and bring them a new set of skills that have become just as relevant (if not more) than learning about algebra and conjunctions. Since our last update, AMD has funded four nonprofit organizations that enable youth game development, dabbled in Teen Second Life (we’re not quite sure about that one), and provided funding for an online toolkit that will help nonprofits develop games based around social issues.

However, we’re more interested in the development of a youth game-development curriculum with PETLab and the Boys and Girls Clubs of America. PETLab has just finished testing the curriculum in five pilot cities in the U.S.

Allyson Peerman, President of the AMD Foundation yesterday told us they plan on running a full year of the game-development classes with 6th graders in Austin, Texas.

We’ve made AMD promise to get back to us with feedback from the kids and teachers once the classes start but we’re interested in hearing what you think about teaching kids these skills at such a young age. While we’re all for kids these days learning anything that could help them get ahead in the digital world, there are always a small group of people who think school curriculum should be kept to traditional English, Math, History and a foreign language. If this kind of class was offered for your kid, would you want them to take it? Let us know!
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McAfee recently released a report entitled The “Web’s Most Dangerous Search Terms,” in which the security company endeavored to find out which searches put us most at risk when it comes to viruses, scams and malware.

McAfee searched for more than 2,600 popular keywords, with these words being ranked in two ways: the average risk of all results and the maximum risk of the riskiest page of results. The report revealed some interesting findings, along with some that were pretty obvious. For instance, searching for anything with ‘free’ in the title (free ringtones, wallpapers, screensavers etc) is pretty risky as is searching for music to download. If you’re already looking for something to download, you’re not making things difficult for cyber criminals.

Obvious stuff aside, McAfee reports that spikes in news coverage can also drive even consistently popular keywords out of the “most risky zone.” For example, three popular female celebrities are Angelina Jolie (8.3 percent maximum risk) Oprah Winfrey (10 percent) and Beyonce Knowles (10 percent) however a search for Gwen Stefani’s daughter, Zuma Rossdale, can be as risky as 25 percent, suggesting that malicious or unscrupulous players 
pay attention to news events in order to target unsuspecting searchers.

McAfee found that the riskiest set of keyword variations was “screensavers” with a maximum risk of 59.1 percent and an average risk of 34.4 percent compared to the study averages of 10.0 percent and 1.7 percent. Surprisingly, McAfee says that searches using the keyword “Viagra” yielded the fewest risky sites. Perhaps scammers think that men shopping for viagra have enough problems without adding viruses to the mix?
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